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“Without laboratories men of science are soldiers without arms —LOUIS PASTEUR 
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THE SPAN OF LIFE is increasing. Within the last half cen- 
tury the average length of life of a new born infant has 
increased over 30%. And many more people over 40 can 
now expect to live well into their seventies. 

Among the reasons for this progress, along with notable 
advancements made by the medical profession, are the im- 
provements in medicinals and medical equipment that help 
guard life. 

Synthetic organic chemicals now are used in the produc- 
tion of a host of pharmaceuticals, including penicillin and 
the sulfa drugs, which have accomplished wonders in the 
fight against germs. They also are used in repellents to de- 
feat disease-carrying insects. Out of research with gases has 
come oxygen therapy, an aid to recovery in numerous ill- 
nesses. Research with metals and alloys has produced the 
gleaming, easy-to-clean stainless steel used in modern hos- 
pital and medical equipment. 


Why some things get better all 


Products of Divisions and Units include 


the time 


In safeguarding life—just as in transportation and com- 
munications—much of man’s progress is traceable to better 
materials. 

Producing better materials for the use of industry and 
the benefit of mankind is the work of UNION CARBIDE. 

Basic knowledge and persistent research are required, 
particularly in the fields of science and engineering. Work- 
ing with extremes of heat and cold—frequently as high as 
6000° or as low as 300° below zero, Fahrenheit—and with 
vacuums and great pressures, Units of UCC now separate or 
combine nearly one-half of the many elements of the earth. 
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OFFICES EVERYWHERE 
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We, too, are looking ahead 


To staff the complex and diversified business bearing the name “‘ Westinghouse” 
requires capable men and women with many different types of training. 

The people upon whom we must depend in the future . . . the research 
scientists, engineers, production executives, salesmen, administrators . . . are 
those of you now finishing college careers. 

So, for you who are now thinking about “Finding Your Place in Industry”, 
Westinghouse has published a book by that name. It describes the many 
different opportunities open with Westinghouse ... the valuable, basic and 
specialized training provided through the Graduate Student Training Course. 

You'll find many helpful suggestions in this book, regardless of what type 
of career you choose. Send for your free copy today! 


poo - - - -- - ----------- 


To obtain copy of “Finding Your Place in Industry”, consult 
Placement Officer of your university, or mail this coupon to: 
District Educational Coordinator 

Westinghouse Electric Corporation 


20 N. Wacker Drive, P.O. Box B Zone 90 
Chicago, IIlinois 


Name__ 


Addressl= see 2 
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\ew Developments 


‘Driven Snow’ Is 
Not So Pure , 


That time-worn simile, “as pure as 
the driven snow,” was chalked up as an 
obsolete item by science today, when 
Vincent J. Schaefer of the General Elec- 
tric Research laboratory, revealed his 
man-made snow to be far purer than 
the stuff that Mother Nature dispenses. 


Natural snow collects a lot of foreign 
particles from the atmosphere on its way 
to earth. In addition to this, Mother 
Nature on many occasions is believed to 
initiate snow storms by seeding super- 
cooled clouds with foreign particle nu- 
clei. 

This combination makes a natural 
snowflake not only microscopically im- 
pure but also adulterated at its core— 
the nuclei. 


The laboratory snow, to the contrary, 
is practically free of any atmospheric 
foreign particles, since under certain con- 
ditions it is made in a sealed chamber. 
Moreover, the laboratory snow has as 
its nuclei the very essence of snow— 
water, which is frozen in the form of 
minute ice particles. 

As balm to those who hate to change 
similes, however, it can be said that the 
“driven snow” is not exactly in need of 
a bath. Impurities under most conditions 
in an average snowflake amount to less 
than one billionth part of the flake. 


Perambulating Power Line 


The latest method to keep the public 
abreast of scientific advancement and 
to give information as to what’s being 
done for “John Q” in the way of keep- 
ing his electrical equipment going is an 
electrical distribution equipment demon- 
stration truck. 

A traveling power line mounted on 
a truck is intended to visit most of the 
larger public utilities, municipal and 
R.E.A. power companies in the country 
and is complete to the extent that the 
path of power distribution is shown in 
every phase from source to customer. 

It is energized at 2400 volts, simulat- 
ing some five or ten miles of construc- 
tion and is actually mounted on cross 
arms and insulators against a_ scenic 
background measuring over thirty-five 
feet. Disconnect switches, boric acid 
fuse, automatic reclosing pole-type break- 
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er, step voltage regulator, completely 
self-protected distribution transformer, 
lightning protective devices, primary 
connected capacitors down to automati- 
cally operated tree branches to give line 
trouble when desired are a part of the 
equipment used. 


To make it even more like an actual 
power line, a 100,000 volt lightning 
generator is used to produce flashovers 
and electrical storm trouble in any part 
of an energized line. The effects of 
lightning arresters and fuses can be 
shown by operating them at will, under 
actual field conditions. Lighting, meter- 


35-foot truck demonstrates a_ five- 
mile distribution circuit 


ing devices, special meters, and reflec- 
tors are also a part of the display, and 
a dramatic view of street lighting mount- 
ed on a standard ornamental pole can be 
demonstrated. 


Power for the demonstration can be 
taken from any convenient electrical out- 
let capable of supplying 60 amperes at 
110 volts alternating current. The show, 
intended to last two hours, is manned 
by two engineers capable of demonstrat- 
ing and explaining the operation of all 
the equipment. 


Electronics Invades 
The Kitchen 


Use of an electronic “super 
modern research program designed to 
improve taste, texture and appearance of 
many familiar food products was dis- 
closed by scientists of the General Foods 
Corporation and the Radio Corporation 
of America. 


eye” ina 


This electronic device, which is nearly 
one hundred times more powerful than 
the most efficient light microscope for- 


By John Dick, E.E. °50 
and Jerry Mathews. M.E. °47 


merly used in such research, is findi 
answers to problems that have baffled 
food technologists for years. 


| 
| 
Fundamentally, food processing ht 
sists of exerting physical and chemical 
changes on natural foods as they com 
from the farm, and the important thin 
for a food technologist to know is ex; 
actly what he is doing to food by pros 
cessing. The electron microscope en} 
ables him to find out this information} 
whereas in the past he was limited as td 
what he could see. 
This 20th century “super eye” is ex} 
pected to aid immensely in the endeayo 
to improve food products. It alread 
has demonstrated that it will have ar 
important bearing on the improvement 
of chocolate by disclosing the manner ir} 
which ingredients are blended together 
and tamale in processing. 


For instance, Baker’s Chocolate, thd 
oldest brand in the field, has for years 
had an especially tempting flavor fon 
which food research scientists have nov 
been entirely able to account. It has 
been known, however, that the “‘feel” 0 
a candy bar, as it melts in the mouth: 
has a lot to do with the flavor. A roughg 
grainy texture will suggest a poor flaver: 
All of this is related to the size ana 
shape of the tiny particles which are 
visible for the first time through electrom 
microscopy. 


Chocolate processing has been devel: 
oped largely by a “rule-of-the-thumb' 
method, with little actually known 
about the reason for the results. Tha 
electron microscope promises to answet 
this question of ‘why’ by ascertaining 
the relationship of the various particle: 
to each other. One of the most impor 
tant relationships is the “wedding” ox 
particles with the cocoa butter. 


General Foods research scientists are 
carefully studying these relationships 
with the electron microscope and_ they: 
expect, in the end, an improvement in 
quality, texture, flavor and color. 


It was explained that most simple food 
is made up of hundreds of compounds| 
many of which are still unknown. Wher 
these compounds are present in a compli 
cated cell structure, it is often socal 
to ascertain how the cell structures ard 
related to each other. Through the aid 
of the electron microscope most food 
cells become visible, enabling food scient: 
ists to study cellular structures, step b 
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in food processing. This is expected 
yen the way for far-reaching knowl- 
in food processing. 


cerine Solution Used 
Metal Spraying 


new use for glycerine is given by 
W. Hamel in U. S. patent 2,400,- 
This document describes a method 
‘eby materials ordinarily burned or 
aged by heat may be coated with a 
inuous and air-impervious layer of 
1 which is sprayed on in the molten 
. The secret of the process lies in 
ise of glycerine solutions which act 
‘otective liquids that vaporize during 
actual spraying without leaving a 
ue. 
ich a protective liquid may consist of 
xture of equal parts of glycerine and 
r, but the proportions may be varied, 
to practically excluding water. The 
step is to wet the material with the 
‘rine - containing protective lipuid. 
molten metal may then be sprayed 
yy any standard process. Spraying 
be done rapidly—in a matter of 
ids; the time element depending on 
remperature of the spray and other 
Ts. 
he method is applicable to paper, 
1, plywood, leather, textiles, regen- 
d cellulose sheets, rubber, and also 
arious plastics, glass, and ceramics. 
yable metals used in the molten state 
ide aluminum, copper, gold, silver, 
tin, brass, and even various stain- 
steels. 
ith this glycerine-utilizing process, 
netal coating adheres so firmly that 
irticles can be subjected to mechan- 
stresses without danger of separat- 
The coatings can be buffed or 
hed or given other finishing treat- 
S. 
desired, such coated articles may be 
d, the metal coating or layer serv- 
as a conducting cathode. The use 
ion-conducting ‘‘stop-offs’’ permits 
reation of various decorative effects. 
rs coated with a thin layer of alum- 
1 or tin by this process have proved 
> impervious to air and liquids and 
idmirably suited for use in packag- 
oods. 


w Kinks in High-Speed 
bine Design 


ywer in the form of electricity 1s 
al factor in the progress of indus- 
ind, like money, it not only talks, 
dictates to the whole world. The 
ed States, through G.E., Westing- 
> etc., plays an important part in 
nanufacture of machines for devel- 
y electrical power, and as a result is 
vorld’s leader in the industrial race. 
the present time the people of the 


3RUARY, 1947 


One of the first high-speed, 10,000 Kw. turbines put into service 
in 1929 at Mason City, lowa 


United States possess a tremendous buy- 
ing power, which, according to a mar- 
ket analysis, is likely to last until 1950, 
barring any national economic upset. 
With this buying power goes a large 
demand for power-producing equipment 
and new electrical appliances. Present 
construction, the greater use of electric- 
ity in industry, and replacement needs 
for obsolete machinery are responsible 
for this demand to the extent where it 
is estimated that steam turbines produc- 
ing 15,000,000 to 17,000,000 kilowatts 
should be installed within the next three 
to four years. 

Several exaggerated, but tell-tale ex- 
amples of present-day increases, are quite 
prominent. One, the three huge hydro- 
electric generators rated at 90,000 KVA 
each was just recently installed for the 
Russian’s famous Dnieper dam. This 
gigantic power plant (each machine 
weighs 2,250,000 pounds, being larger 
in physical size than any ever built) was 
destroyed partially by the Red army in 
1941 to deny its use to the Germans 
and further by the Germans during their 
retreat in 1943. Two, the $20,000,000 
factory being built by General Electric 
for the manufacture of steam turbines 
and electric generators. Third, the 100,- 
000 k.w. 3600 rpm. unit for the Se- 
waren station of Public Service Electric 
and Gas company of New Jersey, unique 
in the fact that it will operate at 1500 
psi and 1050° F. inlet steam conditions. 

This new turbine to be built for the 
Sewaren station represents a definite ad- 
vancement in turbine design and involy- 
ed many new developments to overcome 
the numerous and seemingly unsolvable 
problems. 

First of all, metallurgical improve- 
ments were necessary in order to manu- 
facture metals to withstand such high 
inlet temperatures. 750° F. was tops for 
cast-carbon-steel casing as used original- 
ly, so that only the advantage of in- 
creased pressure was utilized. The profit 


of higher pressure was partially offset 
by erosion of blading due to increased 
moisture at the exhaust. An arbitrary 
limit of 12 per cent moisture at exhaust 
put a limit on capacity so that inter- 
stage reheating was tried. This in turn 
led to a need for a larger last row an- 
nulus area in the blades or longer blades 
which were limited by the high peri- 
pheral forces involved. The next step 
then, to increase capacity was by the 
use of tandem compound units. The big- 
gest advantage to turbine design, how- 
ever, was in the development of low 
chrome - carbon - molybdenum steel and 
18-8 stainless steel for high temperature 
use. 

Other recent developments, all of 
which will be realized in the Sewaren 
unit, include many things, one of which 
is an exit blade length of 23 inches. This 
was made possible by a unique design in 
the high pressure section of the turbine 
and by increasing the physical strength 
of blades. The steam chest was separated 
from the turbine casing so that the tur- 
bine casing became a relatively simple 
shell and the nozzle chambers, normally 
cast integral with the turbine casing, 
were made separate. On the generator 
end, in order to increase capacity, hydro- 
gen cooling was installed which de- 
creases windage loss and gives a better 
rate of heat transfer. Propeller blowers 
on the generator end also increase the 
rate of heat transfer. 

In conclusion, improvements in the 
3600 rpm turbo-generators can be traced 
through developments which have re- 
sulted in reduction of losses, increase in 
heat dissipation, increase in allowable 
stresses in materials, and a more effici- 
ent use of available materials. Undoubt- 
edly there will be further improvements 
but up to the present time turbo-gener- 
ators are maintaining the limit of their 
capacity and the 3600 rpm Sewaren 
turbo-generator will be the most recent 
practical experiment. 
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Using Uniform Light Weight 


AST STARTING and stopping 
| fines top requirements of high 
speed vee-belt pulleys. Other 
things being equal, the lighter 
the weight the faster the pulley 
will stop and start. 

Synthane weighs less than 
any suitable metal — half as 
much as aluminum — and it is 


strong, uniform and easily ma- 
chinable. 

Blanks for vee-belt pulleys 
are molded from flakes of the 
same impregnated fabrics used 
in making certain grades of 
Synthane laminated plastics. 
Because of the light, uniform 
weight, balancing is negligible 


at normal speeds and easy at 
high speeds. 

Primarily, uniform light 
weight fits Synthane for high 
speed vee-belt pulleys. Many 
other properties —combined— 
make it the material of a thou- 
sand uses. Synthane Corpora- 
tion, Oaks, Pennsylvania. 
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Shown working on the fifth earth dam for soil erosion control, 
this Caterpillar tractor and bulldozer attachment is one of 
several types of equipment owned by custom operators. (Cour- 
tesy of Caterpillar Tractor company.) 


FRONTISPIECE 


Refrigerated with ammonia vapor to 20 degrees below zero, this 
room tests the functioning of insulation and lubricating oils of 
electrical equipment to determine their effectiveness in cold 
weather operation. (Courtesy of Westinghouse Electric company.) 
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(Concrete Prefabrication Construction 
Speeds Up Building Time 


short time ago a Navy news release 

yunced the completion of two con- 
> storehouses at Naval Supply De- 
Mechanicsburg, Pa. Even in normal 
s an ordinary building such as an 
ipressive. storehouse seldom gets in 
news except, perhaps, in case of fire. 
these two buildings have little in 
mon with their well-known prede- 
yrs. They differ from the conven- 
al type not only in appearance and 
ept of design and framing, but in 
truction technique as well. In short, 
have a story behind them, a story 
*h was only partially depicted in the 
F news release. 


General Description 


1 general appearance the completed 
ing (Fig. 1) resembles an arcade 
ast magnitude, formed by a long se- 
of four-legged bents and the sur- 
nting panneled-ceiling roof slabs. 
1 building is 600 feet long and 200 
wide, with a roof-level canopy over 
ading platform on one side adding 
idditional 16 feet to the width. In 
ht, the single-story framing rises 24 
above first-floor level and provides 
nimum vertical clearance of 19 feet 
storage. The tall, slender and grace- 
* haunched bents span transversely 
subdivide the building into three 
cf about 67 feet each. In the longi- 
nal direction the bents are spaced 
feet on centers, and are intercon- 
ed by four lines of struts located 
g the top of the columns. 


2recast Hollow-Rib Framing 

‘o a casual observer the framing has 
appearance of a monolithically, 
ed-in-place concrete job. But close 
rvance reveals a fine surface tex- 
, rather unusual in ordinary con- 
» work, and faint lines of demarka- 
or jointing. For the bents, in real- 
are formed by putting together a 
ber of precast elements. A cross-sec- 
al cut would reveal that these ele- 
ts are not solid but are, in reality, 
yw shells. 

he bents support the roof framing 
also provide partial support for the 
s under wind loading. Their design 
dicated on rigidity of jointing and 
flexural strength. The hollow box 
ons are ideally suited for the latter 
jose, since the required depth is ob- 
>d without sacrifice in weight—as 
rasted to a solid section of compar- 
strength. 
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By A. Amirikian 


Another characteristic of the bents is 
presented by the tapering lines of the 
component members. These lines follow 
the stress pattern, providing a variable 
depth and thus resulting in additional 
reductions in weight. 

Each bent is composed of ten compon- 


One of the interesting features 
brought on by our old friend, the 
housing shortage, has been the 


speeding up of construction by 
means of new and radically differ- 
ent building methods. To present 
one of these new techniques, the 


Technograph is reprinting the navy 
bulletin, “Navy Storehouse Built 
of Prefabricated Concrete Parts,” 
with the permission of its author, 
A. Amirikian, head engineer of the 
Bureau of Yards and Docks. 


ent framing members. Each member, in 
turn, is composed of two channel-shaped 
elements, bolted together to form a hol- 
low box section. The webs of these 
channels are relatively thin, varying in 
thickness from 1% inches to 2% inches. 
For handling purposes, the webs are 
stiffened with a series of diaphrams. 
The flanges are somewhat thicker, in 
order to contain the reinforcing bars of 
the element and to provide the neces- 
sary area for flexure. 

As stated above, the assembly of each 
pair of channels is accomplished by bolt- 


ing. For this purpose a series of pipe in- 
serts are cast near the flanges serving 
as sleeves for the connecting bolts. In 
addition, the channels are provided with 
special details at each end for facilitat- 
ing the interconnection of the members 
during the assembly of the bents. 


In general, the lines of splice are lo- 
cated at zones of minimum stress. The 
arrangement, however, also is affected 
by such practical factors as limiting 
over-all dimensions and shape and 
weight of the resulting members in ac- 
cordance with available facilities for 
handling and erection. The concept of 
subdividing the box sections into two 
channels is also due to practical consid- 
erations of casting. It is readily seen 
that, unless a simple device can be de- 
vised for the casting of hollow sections, 
a great part of the benefits to be derived 
from the use of such elements would 
undoubtedly be lost in the complicated 
process of their fabrication. In this re- 
spect the channel section provides a 
most satisfactory solution. For its use 
not only simplifies the required form 
work or molds, but makes it possible to 
cast very thin web sections. This is ac- 
complished by placing the web form in 
a horizontal position and pouring the 
concrete in the flat; thus assuring con- 
trol of quality as well as ease of casting. 


Precast Roof Panels 


The roof slab and its supporting sub- 
framing are cast together to form a rib- 
bed panel 5 feet wide and 20 feet long. 
The slab is only 1% -inches thick and 


(Continued on page 22) 


Partially-completed storehouse showing the four-legged bents 
used to support the paneled roof slabs 


Modern Methods of 


Sewage Treatment 


by Karl K. Hilgendort, E.E.°419 and John Cox. C.E. "AB 


Back at the turn of the century the 
population of the United States was 
growing by leaps and bounds. City pop- 
ulations increased from 25 to 64 mil- 
lions during the 30 years up to 1920 
and industry was expanding rapidly at 
the same pace. With no satisfactory 
methods of sewage disposal the common 
way to dispose of noxious wastes and 
refuse was to throw them directly into 
rivers and lakes. 

Drinking water was contaminated, 
property damaged and decreased in 
value, and marine life killed. Thous- 
ands of persons died yearly from ty- 
phoid, cholera and dysentery, all water- 
borne diseases. So refuse clotted were 
some rivers that a branch of the Chicago 
river, ‘Bubbly creek,’ became scum cov- 
ered so that people could walk upon it. 


Early Experiments 


The story of how modern scientific 
methods of water purification began 
takes us back to the New England city 
of Worcester, Mass., in 1912. M. W. 
Clark of the Lawrence Experiment sta- 
tion was disturbed about the public 
clamor over the pollution of streams 
near the city. Seeking to develop a proc- 
ess of aeration, by following Black and 
Phillips’ experiments with aerating sew- 
age in Brooklyn, he pumped air into 
samples of polluted water, and surpris- 
ingly enough the solid matter, in a short 
period of time, settled to the bottom 
while some growth clung to the side of 
the bottle. 

Dr. Gilbert J. Fowler, sanitation en- 
gineer from Manchester, England, hear- 
ing of the experiments, came over to 
view Clark’s experiments first hand and 
repeated the experiments in Manchester. 
The ideas were turned over to Arden 
and Lockett, chemists at Manchester, 
and their research was the source of 
basic facts on activated sludge. 

Experiments were carried out concur- 
rently in Milwaukee, Wis.: consulting 
expert was Dr. Fowler, who furnished 
advice by correspondence. It was noticed 
during the thousands of tests that sludge 
settling at the bottom of jars, when 
added to impure water, would hasten 
the process of settling from several days 
to only six hours. Apparently the results 
of these tests were being turned over 
to Jones and Atwood, English industri- 
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alists; and as they received the facts, 
they evolved methods of using them in 
the sewage purification system in Man- 
chester. At .the same time they were 
taking out patents on them. A_ short 
time later Milwaukee applied for. pa- 
tents on their processes and the Jories 
company, which had obtained Ameri- 
can patents at the same time, sued the 
city of Milwaukee for $5,000,000. After 
Milwaukee lost its case in both of the 
lower courts, the Jones company settled 
the case out of court for $818,000. 


Milwaukee’s Model Plant 


Milwaukee today has a model sewage 
disposal plant—one of the finest in 
America. Through engineering and 
planning, a million dollar headache was 
transformed into a profit for the city 
and the project proved instrumental in 
improving the health of America’s 13th 
largest city. Sewage is treated in the 
$14,000,000 sewage disposal plant and 
the end product, “‘Milorganite,”’ is sold 
as a fertilizer for lawns and gardens. 


John Fowles, assistant to the chief 
engineer, told how the Wisconsin plant, 
whose extension took three years to 
build, operated. A giant strainer for the 
sewerage system, jutting out into Lake 
Michigan, collects accumulated refuse 
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Sewage flowing through the aeration tanks at the Jones’ island 
disposal plant, Milwaukee, Wisconsin 
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24 hours a day as waters of a vast ar 
rush toward Jones’ island through fo 
large pipes 50 feet below the bed of t 
Kinnickinnic river. 


“Our activated sludge plant — fo; 
runner of other similar types of plar 
throughout the world—occupies just. 
acres of this man-made island, but sery 
a population of 750,000 in the Milwa 
kee area of 152 square miles,” gq 
Fowles. 


The plant, a vast structure of ¢o 
crete and steel, contains long, corride 
like channels to direct the flow of se 
age and sludge through the length 
the island. Large, oversized pipes 
stainless steel carry strong currents 
air from the powerhouse 1400 feet awz 

Prior to the building of the Jon 
island disposal plant, sewage from t 
city of Milwaukee and surroundi 
communities was discharged into 
Milwaukee, Menomonee and Kinnicki 
nic rivers which flow through the hee 
of the metropolitan area to form a 4 
mon junction at the Lake Michigan h 
bor entrance. 

Contamination of the drinking wat 
and bathing beaches was a source | 
concern to public officials; and after 
study by city engineers was made ° 
1913, the facts presented to the sta 
legislature were the starting point f 
legislation creating a sewerage comm 
sion. In September, 1913, the mayor: 
Milwaukee appointed five represen) 
tive citizens as commissioners. 

It wasn’t until 1921 that the legis: 
ture passed an act authorizing the ere 
tion of the Metropolitan Sewerage Co! 
mission which resulted in the building | 
main sewers from the suburbs of 
city. Now the metropolitan district ° 
cludes the cities of Milwaukee, Wauvw 
tosa, West Allis, and Cudahy; the »¥ 
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ump, blower and sludge disposal buildings at the Southwest Sewage 
Treatment works of the Sanitary District of Chicago 


s of Shorewood, Whitefish Bay, Fox 
it, River Hills, and West Milwau- 
the towns of Milwaukee and Gran- 
; and part of the towns of Green- 
| and Lake, a total community pop- 
ion of over 750,000. The actual 
ding of the sewers was in keeping 
| the recommendations of the Inter- 
ynal Joint commission, who, recog- 
ig that all of the cities around the 
at Lakes take their water supplies 
1 them, suggested that methods for 
ge disposal be instituted by all the 
s on the lakes and that the discharge 
ndustrial and other wastes into the 
waters be prohibited. 

1 1925 the sewage purification plant 
designed and built on Jones’ island, 
site of the Jones Shipbuilding com- 
-, Plant capacity was 85 million gal- 
a day; in 1935 a $3,000,000 ex- 
ion to the plant was built to in- 
se the capacity of the plant to 140 
ion gallons daily. 


Treatment Theory Simple 


he process of sewage purification 
ists of piping sewage, with well over 
million gallons of water daily, 
ugh two main ducts at a point 50 
below harbor water level to the 
s’ island plant. It is filtered in fine 
ns resembling squirrel cages of per- 
ted bronze alloy, treated with acti- 
d sludge, aerated, and the residue 
1 and pulverized. The final product 
Id as ‘“Milorganite,” a fertilizer for 
e gardens and lawns. The effluent 
arkling water, as clear as the lake 
f; and when it is returned to Lake 
higan, it is rid of 98 per cent of 
aminating bacteria. From the time 
activated sludge is added to the 
‘ned sewage, in the proportion of 
to four, the process of purification 
ires about 6 hours. 
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The theory of activated sludge treat- 
ment is fairly simple: activated sludge, 
or sludge which has already been acted 
upon by bacteria (unicellular micro-or- 
ganisms) is added to the aerated sew- 
age. Through additional bacterial action, 
colloidal solids are removed, nitrifica- 
tion takes place, and sludge is settled to 
the bottom of the tanks. Bacteria are 


The subject of sewage disposal 
is perhaps one of the most unglam- 
orous and unpublicized fields of 
civil engineering. Since its effec- 
tive control is essential for public 
health, the subject directly con- 
cerns each one of us. As examples 
of some of the new and interesting 
methods of sanitation control, this 
article describes the sewage dis- 
posal systems of the two mid-west- 
ern cities of Milwaukee and Chi- 
cago. The authors wish to thank 
Mr. W. H. Wisely, secretary-treas- 
urer of the Central States Sewage 
Works Association for the informa- 
tion about the Sanitary District of 
Chicago. 


ordinarily considered as disease or non- 
disease producing (pathogenic or sapro- 
phytic), but in the biochemistry of sew- 
age treatment the important fact to re- 
member is that some bacteria grow in 
the presence of oxygen and some in the 
absence of oxygen. These are called 
aerobic and anaerobic bacteria, respec- 
tively. 

By their action, either directly or 
through enzymes, sewage is decomposed. 
Aerobic bacteria produce carbon diox- 
ide, water and nitrates while anaerobic 
bacteria produce hydrogen, nitrogen and 
ammonia. Thus bacteria are called “na- 
ture’s scavangers.” Their activity is 


strongly affected by temperature and the 
alkaline content of the water as a result 
of which the decomposition of sewage 
can be readily controlled. 

Results obtained in the treatment of 
sewage by activated sludge are remark- 
able both in the high degree of purifica- 
tion obtained and in the amount of sus- 
pended matter removed. 

After the disposal plant in Milwau- 
kee was under construction, large inter- 
cepting sewers were laid paralleling the 
rivers and to which local sewers were 
connected. Some of these pipes, six feet 
in diameter, were put under air prssure 
100 feet below the ground. 

A squat, brick building receives the 
high level sewage lines — steel pipes 
which rise from beneath the bed of the 
river to pour their contents into an open 
vat. Elevation of the city is enough to 
give sewage satisfactory head to carry 
it to the disposal plant. Gravity alone 
pushes the flow through the two pipes. 
Three centrifugal pumps boost the flow 
from two paralleling low level lines to 
the natural velocity of the highs. Low 
level lines carry off refuse from the low 
lying parts of the city. 


First Step is Filtering 


Immediately after the sewage reaches 
the main plant, coarse screens and combs 
remove miscellaneous material like rags, 
sticks and other insoluble articles too 
large to pass the screen. Attendants at 
the screens have found $20 bills and dia- 
mond rings amid the 85 tons of rubbish 
collected daily. The screen itself is me- 
tallic mesh with one inch between the 
bars. Eight, drum-shaped, revolving 
screens operate independently with a re- 
ducing gear turning the drums at a 
peripheral speed of 10 feet per minute. 
A brush carriage moves 80 feet per min- 


ute over the drum along its axis. The 


screens are housed in a building 100 
feet long and 68 feet wide; and after 
draining and pressing, the screenings are 
burned in a high temperature inciner- 
ator. 

The sewage flow then goes to grit 
chambers or tanks 95 feet long and 
eight feet square. Here the velocity is 
reduced from 10 feet per second to one 
foot per second permitting the suspended 
sand to settle out. These enlarged sec- 
tions of the sewers precede the process 
of treatment and are used for retaining 
the sand and cinders. This grit must be 
removed because when it reaches the 
sedimentation chambers, it has tendency 
to form heavy, compact sludge which is 
difficult to remove and may scour or 
clog the pumps and cause abnormal 
wear. The sand is removed by a moving 
crane to storage hoppers. 

Sewage flowing at the rate of 10 feet 
per minute flows through the mixing 
chamber where 25 per cent by volume 

(Continued on page 24) 
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NEW AGRICULTURAL MACHIMER 


by Martin Sabath, M.E.°48 and Warren Petersen, Ag.E.°A7 


The farm front is changing faster 
than ever before in history. New ma- 
chines and equipment, new methods, 
high labor costs, and reduced labor sup- 
ply are some of the reasons for these 
changes. The farm population of this 
country is steadily decreasing. ‘This 
means that fewer people must produce 
more food for an increasing urban pop- 
ulation. 

In addition, farm workers, like all 
other workers, want to reduce the num- 
ber of hours of their labor and to make 
that labor easier. This can be accom- 
plished only by mechanization of every 
job possible. There is a great need for 
one man machinery that will free the 
reduced number of men to do other 
necessary work on the farm. 

The new, postwar farm implements 
are designed to give the farmer what 
he wants. During the war while farm- 
ers, always masters of ingenuity, were 
repairing, rebuilding, and patching to- 
gether their old worn-out machinery 
with binder twine, farm implement com- 
panies were carrying on extensive re- 
search. Now they are ready to produce 
all kinds of new machinery, and farm- 
ers, their bank accounts inflated by war 
prices, are eager to replace their old 
machinery. 

Philip S. Rose, former president of 
the American Society of Agricultural 
Engineers wrote, “We can see from 
here the complete mechanization of 
American farms, large and small. We 
can see the disappearance of drudgery 
from farm work. The ultimate aim is to 
mechanize every farm in America, re- 
gardless of whether it is a half acre 
garden patch or a 100,000 acre ranch. 
New tractors designed to fit every soil 
condition and every size of farm have 
already been designed and field tested. 
American agriculture has come to the 
end of the horse and buggy days.” 

In general, farm implement companies 
are attempting to produce a machine to 
do every job economically, whether the 
job is large or small. And they are doing 
everything they can to make farming 
quicker, easier. 


The Cub Tractor 


Typical of the small (one plow) trac- 
tor for small farms and truck gardens 
is the International Harvester Farmall 
“Cub.” This tractor has a capacity of 
approximately ten belt horse power. Its 
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three speeds, two, three, and six miles 
per hour, are suitable for economical 
field work or travel. This tractor, and 
others of the same size, will go far to- 
wards mechanizing those farms too 
small for a regular tractor. These trac- 
tors will also find a place on larger 


The Farmall ‘Cub’ 


farms for mowing, raking, and other 
light jobs. 

Other companies are planning similar 
small tractors. A line of implements for 
use with it will also be available. 

This tractor will make possible an 
increase in the number of farmers who 
divide their productive time between 
small farms and nearby industry. Me- 


chanical power will permit them to 
spend more time off the farm. 

These small tractors will give the 
little farmers increased competitive 


strength, and will help arrest tendencies 
of putting the nation’s agricultural lands 
into fewer hands. The small farmers 
will be able to carry out soil conserva- 
tion measures they previously lacked 
power to do. 


Hydraulic Control 


The most outstanding farm machin- 
ery development is the hydraulic con- 
trol system in the tractor. This develop- 
ment was pioneered by Ford and Fer- 
guson in 1940, but the coming of war 
postponed its immediate availability to 
many farmers. During the war the en- 
tire industry worked on the idea and 
improved it. Now, practically all post- 
war tractors can be equipped with this 
new, labor-saving, hydraulic control sys- 
tem. 


| 


With this system a light touch of 
finger on a lever located within ec 
venient reach of the operator raises 
lowers the attached implement and po 
tively regulates its precise depth or e 
vation. Implements can be vepdiad 
while the tractor is still in motion eli’ 
inating the necessity for stopping work 

The conventional method of regul 
ing and adjusting farm implements; 
through various systems of manu 
levers, screw adjustments and_ balay 
springs. Usually the tractor must | 
stopped to make certain adjustmes 
which frequently require heavy liftir 
tiresome stretching to grasp many 
levers, and loss of time. | 


In plowing, for example, the appro 
mate depth of penetration into the g 
is set by manual levers. Certain con) 
tions, such as differences in soil struct 
and the presence of rocks or roots : 
the soil, will cause this depth to devie 

Consequently, the operator of conv 
tional equipment must divide his attt 
tion between watching the tractor 4 
the depth of the furrow cut by the plo 
Frequently he may have to stop, « 
mount from the tractor, and readj 
the setting of the plow. This necess 
of stopping to make manual adjustme 
is time consuming and_ physically 
hausting. | 

With the hydraulic control easy « 
instantaneous regulation of the actuats 
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John Deere hydraulic control showy 
master and remote cylinders 


at the desired depth regardless of 

soil conditions. Lifting the plow at | 
end of the furrow and similar op¢ 
tions are accomplished by the power 
the tractor to the total exclusion 


unit holds the penetration of the p) 
| 
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man effort, except for the light pres- 
e of a finger on the control lever. 
Besides operating a plow, the new 
tem is equally effective in raising or 
vering grain drill openers, mower cut- 
bars, combine platforms, corn picker 
therings, and potato digger shovels. 
1 either angle or straight disc harrow 
ngs the unit can instantly change the 
king angle, depth or height of oper- 
on to meet varying field and crop 
iditions. 


A master control cylinder is mounted 
ectly on the tractor, and the tractor 
wer is used to build up hydraulic 
assures in the vicinity of 700 pounds 
r square inch. A double hose connects 
» master cylinder to a remote or slave 
inder which attaches to the imple- 
nt. This constitutes a closed hydraulic 
cuit by means of which the control 
er can exert hydraulic pressure in 
th directions. This means that it is 
le to force implements into the ground 
d hold them there, as well as lift 
2m up. Only one remote cylinder is 
juired for a wide variety of equip- 
nt and is put on or removed quickly 
d easily. 
This two-way power actuating 
n eliminates the necessity for the con- 
ntional springs and levers on the 
awn equipment and, at the same time, 
ikes possible a complete new line of 
plements which can be mounted di- 
tly to the tractor. In fact, much of 
> equipment formerly drawn _ behind 
» tractor is being redesigned to mount 
ectly on the tractor either in front 
behind. The consequent elimination 
the wheel and axle assembly and 
erating levers of the implements has 
ide them easier to handle, due to re- 
ction of weight, and less expensive. 
In addition the new drawn machin- 
ris all being made so that it can be 
ickly attached to or removed from the 
ctor. This will do much to speed up 
» farmer’s work, and lighten some of 
previous wrestling with equipment. 
1e hydraulic control system has done 
ich to push this tendency and elimi- 
te many of the former attachments 
d, levers which required time and en- 
ry to assemble. 


sys- 


Haying Machinery 
Probably greater progress has been 
de in haying machinery and equip- 
nt than in any other phase of farm- 
, With equipment now on the mar- 
, two men can easily handle the hay 
yp for a large stock farm. 

First and foremost in new develop- 
nts, is the automatic, self-tying hay 
er. Developed and appearing on the 
rket just before the war, its general 
. was held up several years. In 1947, 
st large farm implement companies 
. featuring this type of baler in their 
alogs and shows. Completely auto- 
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The new advances in engineer- 
ing techniques and methods 
brought about by the war have 
been matched in the strides taken 
by producers of agricultural ma- 
chinery. Although limited in actual 
production of the equipment dur- 
ing this period, these companies 
are now ready to put on the mar- 
ket new and, in some cases, revo- 
lutionary equipment designed to 
take the drudgery out of the farm- 
ers work. To acquaint the agricul- 
tural engineer with some of these 
new trends in machinery design 
and for the general interest of 
everyone, the Technograph is pre- 
senting this article about some of 
this rew farm machinery. 


the same manner as ensilage cutters, the 
hay being cured in thé mow. 


There was much research carried on 
during the war in connection with mow- 
curing of hay. The possibility of losing 
a hay crop due to bad weather is elimi- 
nated, but so much special mow equip- 
ment, such as fans, air ducts, and heat- 
ing devices, are needed that this method 
can be used profitably only on large 
dairy and stock farms. 

A popular development, not. strictly 
new, but following the general trend to 
reduced manpower, is the field cutter 
for ensilage. This cutter, powered from 
the take-off on the tractor, cuts the corn, 
chops it, and dumps it into a following 
truck or wagon. Then only a blower is 
required to get the ensilage into the 


Minneapolis-Moline automatic, one-man hay baler 


matic, it picks the hay from the winrow, 
compresses it, and ties it. The wire or 
twine for tying comes from rolls mount- 
ed on the machine instead of the con- 
ventional standard lengths with looped 
ends. Naturally, this results in a saving 
in haying costs. The entire baling equip- 
ment requires only one man to drive the 
tractor. Most companies have made 
these balers to operate from a power 
take-off from the tractor, but some 
have kept the separate baler motor. 
Most of these balers are designed so 
that the bales can be carried directly to a 
trailing rack if desired. Some companies 
are manufacturing a separate bale loader 
that will scoop the bale off the ground 
and carry it onto a rack. This method 
is favored because fewer men are re- 
quired to complete the haying operation. 
Other developments in haying equip- 
ment include hay crushers and_ field 
choppers. The hay crushers are attached 
to the mower and crush the hay to facil- 
itate drying. The field chopper is also 
part of the mower. It chops the hay in 


silo. This machine reduces silo filling, 
formerly one of the biggest farm jobs 
and requiring a crew of from ten to 
fifteen men, to an easy task requiring 
about five men. 


Tillage and Seeding 


There has been little change in the 
basic design of the tillage and seeding 
machinery. Most changes have been in 
the form of additional attachments. The 
original plow, for instance, has not been 
improved upon; but hydraulic lifts and 
deep tillers have been added. The Oliver 
company has put on the market a plow 
with a deep tiller attached behind the 
plow share that breaks up the soil in 
the furrow to a depth of several inches, 
thus allowing a much deeper penetration 
of moisture. 

Practically all seeding equipment is 
being manufactured now with fertiliz- 
ing attachments. These attachments are 
so designed that there is a layer of soil 
between the seed and the fertilizer. Fer- 


(Continued on page 14) 
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ENGINEERING STUDENTS 


rom Around the World 


by Barbara Schmidt. C.E. °48 


Egypt es 


Located in the northv Sexi’ corner 
of Africa, Egypt is the gateway between 
the East and the West. Her population 
is composed of people of many different 
races and religious beliefs. 

The Nile, longest river in the world, 

has influenced the history of this coun- 
try for many centuries. Except for the 
Nile valley and the shores of the Medi- 
terranean, Egypt is largely desert. The 
valley itself, and the broad delta, are 
rich fertile plains providing excellent 
farmland. Many dams and _ reservoirs 
have been built along the Nile to secure 
flood control and to irrigate the deserts. 
An outstanding project of this flood 
control program is the Asswan Dam, lo- 
cated on the lower Nile, which has the 
jongest reservoir in the world. 
_ Excellent transportation is provided 
by the Mediterranean and Red Seas, 
the Suez Canal and the lower Nile. 
Highway and railway systems were not 
developed to any great extent prior to 
the last war. Since then many roads and 
railways were built to meet the wartime 
transportational needs. 

All of the Egyptian students here at 
the University have received their B.S. 
in civil engineering from the Fouad 
First university, Giza, Egypt. While 
they all arrived in the States at approx- 
imately the same time, their means of 
getting here weré varied. 

For instance, Hassan Zaghloul spent 
five years as a civil engineer in the 
General Department of Municipalities, 
Ministry of Public Health in Egypt. 
During this time he was engaged in va- 
rious works such as the construction of 
a war-emergency extension to the high- 
way between Alexandria and Suez, and 
a road between Suez and the docks at 
Port Tawfick. These roads were needed 
to transport heavy war equipment. Other 
assignments included working on the 
construction of various water treatment 
plants. Then for two years he was in 
charge of correcting examination papers 


of a water-works engineering course 
under the correspondence course for 


American soldiers stationed in the Mid- 
dle-East. These courses were carried 
under the supervision of the American 
University, Egypt. 

Since his arrival in this country last 
February, Hassan has worked in the 
Delacerlia Water Treatment Plant in 
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Washington, D. C., 
Burdick and Houson, consulting engi- 
neers, Chicago. After he receives his 
masters degree in sanitary engineering, 
he intends to visit some water and sew- 
age plants before returning to Egypt to 
resume his work as a sanitary engineer. 
Michel Bakhoum did not leave Egypt 
to come here until after he had earned 


and for Alword, 


This is the second in a series of 
articles about the foreign students 
on campus. The background and 
aims of the Egyptian students and 
James A. Phillips of South Africa 
are presented in this issue. 


his Ph.D. He has been an irrigation en- 
ginecr on flood protection works on the 
lower Nile, and has worked periodically 
for the Misr Concrete Co. on reinforced 
concret projects in Egypt and South 
Africa. From 1937 to 1945 he was on 
the engineering faculty of the Fouad 
First university lecturing and doing re- 
search work on reinforced concrete. At 
present he is working here under Pro- 
fessors Shedd and Richart in analytical 
and experimental research on this sub- 
JeGt. 


Another man now studying reinforced 
concrete is Baha-E]-Din Barrada. For 
eight years he was a lecturer at the 
School of Applied Engineering, Abbas- 
sia, Egypt. During the war he worked 
in the engineering department, Ministry 


of Wakfs, an organization peculiar to 
Egypt, which looks after Islamic _reli- 


EGYPTIAN STUDENTS—Front row—Baha Barrada, Michel Bakhoum. 
Back row—Ahmad Erfan, Munir Badir, Hassan Zaghloul 


gious activities. In 1945 he was engage 
in the construction of the EI-Fol 
Mosque which is considered to be th 
biggest Mosque in Egypt. He has writ 
ten some books on Architectural Draw 
ing, Geology, and Descriptive Geom 
try; the first book mentioned is no 
being used as a textbook in the Scho 
of Applied Engineering. 
Ahmad Erfan is interested in genera 
construction work. He came here la 
September to spend two years studying 
new methods and equipment used jy 
construction. Upon his return to Egyp 
he will join a firm of contractors. — 
After Mounir Badir received his B.S 
in 1943, he worked for four months a 
a zone engineer in the Egyptian Stat 
Railways department. During this tim 
he was engaged in the construction 
a new extension for the Zagazig station 
an important railway center in lowe 
Egypt. For the next three years, Mo 
nir was on the engineering faculty 
the Farouk university at Alexandria. H 
will remain here until he receives h 
Ph.D. and has acquired some practic 
experience in American engineering 0 
fices. His particular interests are in t 
strength of materials and steel consti 
tion. He intends to return to the Fa 
rouk university in 1950 and resume h) 
work in the Applied Mechanics depari 
ment. / 


are 


Union of South Africa 


At the southernmost point of Afric 
there lies the Union of South Afric: 
It is a land of strange contrasts, rich i 
natural resources and possesses the p 
tentialities of becoming a_ great af 
prosperous country. 

Much of this land has as yet not fe? 
the influence of modern civilization, at 
millions of its black folk continue * 
live as they have done for thousands ¢ 
years. Here and there an Afrikande 
still feeling rebuffed by the British, tr 
to establish a farm in a land whe 
farming is most disheartening. 

(Continued on page 28) 
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Impus Contemporaries... 


by Ruth Bone, Chem.°18 and Jim Leeming. Ch.E.°50 


ELLEN O’DONNEL 


Tost women have taken advantage of 
r right to vote. How many of them 
» crossed Green street and investi- 
d the possibilities of an engineering 
iculum? Almost alone in this respect 
hird-year, metallurgical engineering 
ent, Ellen O'Donnel. 

len has lived in Champaign all her 
attending grammar and high school 
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ELLEN O’DONNEL 


. Naturally when time for college 
e, Illinois was her first choice. Un- 
ain on which course to follow, she 
a talk with Professor Walker, head 
he Department of Metallurgical En- 
ering. It was this talk that was re- 
sible for her being one of the few 
; to follow this course. 


Ithough told she would never make 
ngineer, she is now a junior in me- 
irgical engineering. The first two 
s involved physics, which she didn’t 
and descriptive geometry for which 
has yet to find a purpose. On the 
le, Ellen is well satisfied with the 
se now that she has completed her 
semester of actual metallurgical 
edure. 
ike everyone else, Ellen has certain 
-and dislikes. High on her list of 
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dislikes is Saturday classes. In this same 
column fall those people who, complain- 
ing about Champaign being a dull town, 
would probably be doing nothing if they 
were home. 

Ellen was elected to Alpha Lambda 
Delta, women’s freshman honorary, and 
since has served as treasurer of M.I.S. 
for the year 1945-1946. She was re- 
cently elected secretary of the latter so- 
ciety. 

When Ellen receives her degree in 
metallurgical engineering in the summer 
of 1948, she will not only be high in 
her graduating class, but also among the 
few girls who have ever completed the 
course. 


LEO STOEBER 


Tall, lanky, Leo Stoeber, a junior in 
agricultural engineering, says that the 
reason for his interest in Ag E. is to 
make farm life more pleasant and more 
profitable for the farm worker through 
education and the use of more efficient 
farm machinery. Leo has been interested 
in agriculture ever since his father 
bought a farm near Muscoutah, Ill. 
Before this his family lived in Belleville, 
Ill., where he was born in 1919. Leo 
first went to high school at Belleville 
Township high and then to Muscoutah 
Community high, where he showed his 
interest in agricultural projects by test- 
ing seed corn and milk and by judging 
dairy cattle. While at Muscoutah he 
was also elected president of the Future 
Farmers of America. 

After graduation from high school in 
1937, Leo worked a year on his father’s 
farm and then came to the U. of I. He 
then joined the army, in which he spent 
seven years, after one year here. The 
army sent him to Parks Air college 
from which he graduated in 1941. Leo 
spent one year and a half overseas sta- 
tioned in Southern Italy as an engineer- 
ing officer. He travelled around Italy, 
Naples, Florence, and Rome, taking pic- 
tures as he went, for photography is one 
of his hobbies. He even has a picture of 
Mt. Vesuvius erupting. Leo naturally 
noticed the different types of agriculture 
ranging from the ancient feudal system 
in Southern Italy, where one man owns 
all the land and the peasants, working 
for a very meager return, cultivate it 
using wooden sticks pulled by oxen for 
plows, to the highly modern section in 
northern Italy where the land is farmed 


with modern machinery. His travelling 
in Italy has given him the desire to 
travel. He hopes to take his wife and his 
son, now two and one-half years old to 
Europe and South America some day. 

After Italy he was sent back to the 
states and stationed at Pueblo air base 
where he was put in charge of all of the 


LEO STOEBER 


mechanics on the B-29s. He was dis- 
charged, on points, from Scott Field, 
Illinois, December 15, 1945. Leo has 
been in school since October. 

Leo is now vice president of the stu- 
dent chapter of the American Society of 
Agricultural Engineers and on the pub- 
licity committee for the St. Pat’s ball. 
In between times he works on his old 
hobby, photography, developing and 
printing his own pictures. Leo regrets, 
however, that he does not have time to 
spend on another hobby of his—flying. 
He has enough flying hours but he, as 
yet, has not received his license. 

Leo hopes to go into sales and service 
of agricultural engineering equipment. 
He is interested in development and de- 
sign of more efficient farm machinery, 
but this is more or less of a hobby, as 
he is not taking the right courses to go 
into it seriously. 


Half a Ship Better Than... 


Anchorage, Alaska, has found that 
half a ship, like the Biblical loaf, is 
better than none. The half, or stern of 
a tanker that made port after losing its 
bow in the North Pacific has a 6,000 
horsepower steam turbine and electric 
generator. It is being used to provide 
power for the settlement until a perma- 
nent plant is built. 
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Featuring Faculty. . . 


by Francis Green, E.E.°18 


PROFESSOR EARL J. ECKEL 


During the recent war one engineer- 
ing department of the school which went 
principally unheralded and unglamour- 
ized is the Metallurgical and Mining 
division of which Assistant Professor 


Earl J. Eckel is a member. 


Professor Eckel was graduated from 
high school as class valedictorian about 
twenty years ago, and has since acquired 
widely varied experience and compre- 
hensive training. He entered the Uni- 
versity of Detroit in 1928, and after 


PROFESSOR ECKEL 


more than three years there entered the 
commercial fishing business on Lake Su- 
perior. 


The area around Lake Superior is 
“wonderful country,” he says, “‘especial- 
ly in July.” There are so many Scandi- 
navians up there that when one of his 
acquaintances asked him if he was Swed- 
ish, he answered “No,” and ever since 
he has been assumed to be Norwegian! 
He isn’t. 


In 1937, Professor Eckel returned to 
the Michigan College of Mines and 
Technology, and was graduated there 
with the honor of class valedictorian 
once more. Directly afterward he join- 
ed the Chrysler Corporation in its work 
on powder metallurgy. Some induce- 
ments then drew him to United States 
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Steel, specifically, into engineering de- 
velopment. 

He arrived at the University of Llh- 
nois in September, 1939, to accept the 
position of instructor and_ since has 
climbed to the assistant professorship. 
While here he has obtained his Master’s 
Degree. Wartime research projects car- 
ried on here between the Metallurgical 
and Mechanical Engineering depart- 
ments have progressed through the devo 
tion of some of his time, notably, re- 
search on armor plate and the energy of 
fracture of metals. Also, during the sum- 
mer of 1941, he returned to the indus- 
trial world briefly in the employ of the 
Pratt and Whitney Aircraft Metallurgi- 
cal department. 

Now-a-days Professor Eckel is_pri- 
marily occupied with a full schedule of 
metallurgical courses and an interest in 
the quenching media for steel. Of the 
two principle types of courses offered, 
he states, physical metallurgy is the 
most requested. This, however, is purely 
a sectional phenomenon, as out in the 
Rockies, smelting and other ore process- 
ing courses are almost entirely the de- 
mand made on western schools. The la- 
mentable situation here, Professor Eckel 
says In expanding, is that there was no 
government subsidization during the 
war of student training in this field. As 
a result, the postwar student influx has 
not increased for metallurgy. This 
school has improved its curriculum re- 
cently by striving consciously for courses 
yielding practical knowledge and results, 
so that in addition the present day stu- 
dent can get in a little time for the 
cultural electives. 

Professor Eckel’s life is not all teach- 
ing and research however. Extra-cur- 
ome activities include gardening and 
fishing—commercial, that is! He is mar- 
ried and has a one and a half-year-old 
son. He is a member of Tau Beta Pi, 


Alpha Sigma Mu, and Sigma Xi. 
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AGRICULTURAL MACHINERY 


tilizing attachments are also being mad 
for plows and cultivators. These at 
tachments provide for the most efficien: 
use of the fertilizer and are a great time 
saver in the busy planting season. 


Orchard Equipment 


Following the general trend of havin; 
the proper equipment for the job is or 
chard and garden equipment. Severa. 
manufacturers are featuring complet 
lines of orchard equipment that includ 
completely shielded tractors of the ay 
erage size. These tractors can be driver 
around and under trees without injun 
to trees or operator. Special sizes o} 
plows, discs, and cultivators are buil: 
for use with these tractors. 


Small one- and two-cylinder garder 
tractors are being built as well as culti 
vators and plows. These tractors have 
narrow treads to fit the narrow gardet 
rows. 

Sugar beet growers and cotton farm 
ers formerly had to depend on cheay 
Mexican, Jamaican, or Negro labor te 
care for their crops due to the excep 
tionally large amounts of manual labo) 
needed. Now the Frazer company hat 
marketed a beet thinner and cotton 
chopper while International Harvester i 
putting the finishing touches on a bee: 
harvester and cotton picker. 


Manure Equipment 


A great boon to the stock farmer 1 
the mounted, hydraulic-operated manuri 
loader, which will also double as a din 
shovel for banking around buildings an 
filling in ruts oe holes. These loaders 
and almost every farm machine compan 
has one, can be mounted on practical 
any row crop tractor. They are mounter 
on the front so the tractor can be use» 
without removing the loader. Even th: 
old-fashioned manure spreader has beer 
glamorized. One large company has dé 
signed a spreader which spreads frot 
the front. The spreading mechanism cai 
be removed to convert the unit to a ver 
convenient two-wheeled trailer. In thi 
capacity, the apron can be reversed t 
make a self-unloading wagon. 


Self-Propelled Machinery 
Self-propelled machinery is a very rél 
cent newcomer to farms. The first self 
propelled combine was introduced bi 
the Massey-Harris company in 1942 
and is now made by International Ha 
vester, John Deere, and Case. It is prot 
ably an outgrowth of the Gleaner com 
bine mounted on a tractor. Self- -prc 
pelled machinery is expensive and cary 
not be afforded by any but the large: 
farmers. It will be used principally 
custom operators who will be hired 
the farmers. 
The machinery has many advantage}: 
(Continued on page 18) 
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100th Anniversary of the Birth of Alexander Graham Bell 2 March 3, 1947 


He gave 
the world 


a new voice 


Alexander Graham Bell was a teacher of 
the deaf. He was also a trained scientist who 
made it possible for millions upon millions 
of people to hear each other by telephone. 
The telephone brought something into the 
world that had not been there before. 

For the first time people were able to talk 
to each other even though separated by 
long distances. 


Horizons broadened. A new industry was 


BELIY! PEBPHONE SYS T EM 
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ALEXANDER GRAHAM BELL 
by Moffett, 1918. 


born, destined to employ hundreds of 
thousands of men and women and be of 


service to everyone in the land. 


Alexander Graham Bell was a great human- 
itarian, not only asa teacher of the deaf, but 
in his vision of the benefits the telephone 


could bring to mankind. 


Bell’s vision has come true. It keeps on 
being an essential part of this nation-wide 


public service. 


ARTHUR LEININGER Ll 7D) US 


GEORGE. FOSTER 
Associate Editor 
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* But the Way That You Do It” 


A few years ago tin pan alley brought out 
a song whose melody didn’t amount to much 
and whose lyrics, appearing at first glance 
to be in the same category, went something 
like— 
“Tt ain’t what you do 
But the way that.you do it . 


The full meaning of this phrase is not readily 
apparent; and, of course, in the song it is 
pretty well hidden by the music. 


A rereading of the words, however, should 
make the implication a little more evident. 
Notice that the entire meaning hinges wholely 
upon the word “way.” 


Every day in public life men have proved 
over and over again that the success or failure 
of any undertaking is largely determined by 
the method employed. For example, a short 
while ago, and for reasons best known _ to 
themselves, the soft coal miners walked out 
on a strike called by their nominal head, John 
L. Lewis. Whether or not the miners obtained 
what they went after is a debatable point; 
but since its effects were felt on the toes of a 
great number of people, the action actually 
did them more harm than good. This strike 
and others of a similar nature have been 
responsible for a decided cooling in the sym- 
pathy of many people toward the cause of 
labor. This public antipathy is reflected at 
present in Congress and is a direct result, not 
so much of the strikes themselves, as the 
arrogant, don’t-give-a-damn attitude of the 
men who wield the power. Such an attitude 
does not indicate sincerity of purpose, but 
breeds only suspicion in the minds of the peo- 
ple. As a result, the course has now been set 
whereby labor stands an excellent chance to 
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lose much of its hard-won gains of the past 
decade. How much more effective in obtain- 
ing public and legislative support would be 
a patient attitude of conciliation and explana- 
tion! 

Further and more homely evidence of the 
importance of the method can be found each 
day in practically any phase of living. The 
man who chooses a veil of patience and adopts 
a pleasing, friendly manner in his dealings 
with other people stands a 1000 per cent 
better chance of gaining his point than does 
the man who wears a chip of arrogance. It 
should be pointed out that, unless this friendli- 
ness is sincere, no advantage will be gained: 
hypocrisy always has a peculiar habit of 
boomeranging. 

For the engineer examples can be found in 
almost any classroom. Everyone knows that 
in engineering laboratory courses the accuracy 
of the final results becomes meaningless if 
the experiment and report are performed i 
a slovenly fashion. In fact, the entire process 
of education can be of great value to the indi- 
vidual who does his work sincerely and cheer- 
fully, but to the individual who tries to ride 
through on “horses,” it becomes useless a few 
years later. 

Of course, if one controls the power, the 
end can be temporarily reached regardless of 
the ill feeling caused by the means. For those 
who believe in riding rough shod over every- 
one it would be well to remember that even 
the underdog has his day. 

For you and I greater successes, amicable 
relationships, and benefits to ourselves and 
society are possible if we carefully consider 
not only what we do, but especially, the way 
that we do it. 
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ook to the freilure with 
TIMKEN BEARINGS 


The world of the future will be a world 
of wheels to a greater extent than ever 
before. The development of new kinds 
of production and transportation equip- 
ment, and the redesign of existing ma- 
chines will greatly increase the necessity 
for and importance of bearings capable 
of meeting new conditions of speed, pre- 
cision, load capacity and endurance. 


Then the same bearings that have con- 
sistently and successfully anticipated so 
many revolutionary developments for 
more than 48 years, again will rise to 
the occasion with the same _ versa- 
tility and efficiency — Timken Tapered 


Roller Bearings. 


TIMKEN | 


TRADE-MARK REG. U. S. PAT. OFF. 


TAPERED ROLLER BEARINGS 


ene 


As a designing engineer, your work after 
graduation will include the solving of 
many bearing problems; with a thorough 
knowledge of the design and application 
of Timken Bearings as part of your stock- 
in-trade however, you never need be at 
a loss for a satisfactory solution. Begin 
to acquire that knowledge now. Write 
for further information. The Timken 
Roller Bearing Company, Canton 6, Ohio. 
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MACHINERY... 


One is that it has its own power unit, 
thus leaving the tractors free for other 
work. These units are large, and can 
cover much more ground than the small- 
er, tractor-mounted combine could do in 
the same time. Also, the operator can 
sit on the combine and watch where he 
is going and at the same time watch the 
combine. On the tractor type combine, it 
was necessary for the operator to con- 
stantly turn around in his seat to keep 
an eye on the combine. The self-pro- 
pelled machine eliminates the problems 
of entering the field, going through 
gates, crossing roads, and running down 
grain. 

A self-propelled corn picker is also 
in the experimental stage. It would offer 
much the same advantages as the self- 
propelled combine. There is a possibility 
that the machine can be removed from 
the self-propelled chassis and the chassis 
used for other farm work. 


Custom Work 


The balers, combines, and corn pickers 
mentioned previously are expensive ma- 
chines; considerably above the means of 
the small farmer and yet, the small 
farmer must have these jobs done. This 
brings back into the limelight the cus- 


tom farmer. By investing a few thou- 
sand dollars in a couple of these ma- 
chines, a considerable income can_ be 


earned. For this reason, these machines 
are obtainable in large capacity sizes as 
well as medium. 


A new phase of farming, one requir- 


Self-propelled combine 


ing new and specialized equipment, is 
soil erosion control. This is being em- 
phasized more and more by research and 
testing stations and is becoming more 
popular with farmers. The equipment 
needed to carry on this work on a large 
scale can hardly be economically owned 
by individual farmers and the work is 
usually contracted for by a custom 


worker. Equipped with a bulldozer, 
tractor-mounted shovel, and some roll- 
ing and packing devices, one man can 
take care of the terracing, build dams 
and catch basins, and do other soil ero- 
sion control work for a good sized com- 
munity. Several large companies, includ- 
ing Caterpillar, International Harvester, 
and Allis-Chalmers, are building com- 
plete lines of this machinery. 


It will take time for these new de- 
velopments to become universal. There: 
are labor, material, and production prob- 
lems to be worked out. The optimistic 
prophets say the transformation can be. 
completed in ten years. Whether it re 
quires ten years or twenty, the change is, 
coming. And when it is completed, the 
drudgery and long hours will no longer| 
be part of the farmer’s life. . 


“T have a new boy friend who’s an| 
M. E.” 
“What’s he like?” 


“Oh, whiskey, gin, almost  every-, 
thing.” 
Chem. E.: “What’s that lying over} 


there on the sidewalk?” | 

M. E.: “I can’t see from here wheth-; 
er it’s a girl’s bathing suit; or just a! 
fancy cigar band.” 
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NATURE held the original patent on the whirl- 
ing force of the cyclone. But it was B&W who 
first put the idea to work separating water and 
solids from steam to improve the performance 


of boilers. 


B&W calls its adaptation of nature’s destruc- 
tive force to useful work, the Cyclone Steam 
Separator. Its use in power boilers makes larger, 
more rapid swings in power loads possible, 
raises boiler and turbine efficiency and cuts 
maintenance costs. 


Development of the Cyclone Steam Separator 
is but one of many examples of imaginative 


THE BABCOCK & WILCOX CO. Niw Yorks ns 
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engineering at B&W. Testimony that, while old 
enough to have pioneered important advances 
in many divergent fields, B&W is young enough 
to have new ideas— ideas for all industries, in con- 
nection with present problems or future plans. 


Through this progressive policy of continuous 
research and development, B&W offers tech- 
nical graduates excellent career opportunities 
in diversified fields of manufacturing, sales, 
engineering, research and in many other voca- 
tions. Send for the booklet ‘*Your Career.” It 
tells the story of the Babcock and Wilcox Com- 


pany in terms of your future. 
G-352 
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No moisture can seep through the seams of these raincoats —thanks to 
the electronic sewing machine developed at RCA Laboratories. 


A sewing machine...without a needle or thread! 


ince mankind first began to sew, say 
9,000 years ago, seams have always 
leant “needle and thread.” 

But when new thermoplastic materials 
ume along—specially developed for 
aterproof coverings such as raincoats — 
rdinary “needle and thread” seams 
ouldn’t do because of their tiny holes. 


Now —thanks to research at RCA Lab- 
atories— goods made of thermoplastics 
e “sewn” by electrons and the seams are 
strong as the material itself ! 


This will make possible dozens of brand- 
w uses for these inexpensive and durable 
ermoplastic materials. Even today they 
ovide perfect packages for foods, meats 
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and drugs because they are completely 
watertight, airtight and transparent. You've 
probably seen thermoplastic raincoats, to- 
bacco pouches, shower curtains... 


Research, such as resulted in the elec- 
tronic sewing machine, is reflected in all 
RCA products. When you buy an RCA 
Victor radio or television receiver or any- 
thing bearing the name RCA, you enjoy a 
unique pride of ownership in knowing that 
you possess one of the finest instruments of 
its kind that science has yet achieved. 


Radio Corporation of America, RCA Building, 
Radio City, New York 20... Listen to The 
RCA Victor Show, Sundays, 2:00 P. M., East- 
ern Time, over the NBC Network. 


The electronic sewing machine 
“welds” seams in thermoplastic 
materials. Anyone interested in 
manufacturing this instrument can 
obtain information by sim ly 
writing to RCA, RCA Building, 
Radio City, New York 20, N. Y. 
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The Engineering Honoraries and Societies 


PI TAU SIGMA 


Pledging for the University chapter 
of Pi Tau Sigma started on Dec. 12, 
1946, and ended with a written exam- 
ination on Jan. 10, 1947. The initiation 
banquet was held Jan. 15 
with Prof. Norman A. 
Parker, head of the depart- 
ment of Mechanical Engi- 
neering, as speaker. 

Other activities last month 
included a smoker at which 
Julian R. Fellows, professor 
of Mechanical Engineering, spoke. 

This term’s pledges are as follows: 
Fahir Basci, Wyman K. Ender, David 
O. Foltz, Warren C. Foin, Leymow 
Kaplin, Robert C. Kohncke, David W. 
Locklin, Norman C. Meyer, Robert A. 
Moulthrop, Walter E. Myles, Ernest 
J. Sarring, Charles E. Spaeth, Lee A. 
Sullivan, and William E. Wright. 


SIGMA TAU 


A banquet for the new members of 
Sigma Tau was held at the Inman hotel 
following their initiation, Jan. 15, 1947. 

Dean M. L. Enegr introduced the 


guest speaker of the evening, 
Dr. Leslie Bryan, head of the 
Institute of Aeronautics. The 
welcome speech was given by 
William A. Curtis, and Harry 
Robbins gave the response for 
the initiates. The job of toastmaster was 
well executed by Prof. John S. Cran- 
dell, chapter adviser. 

The new initiates are as follows: J. 
©: Curtis, H.-R. Robbins, G. R. Lei- 
binger, B. L. Brauninger, A. L. Sorem, 
My a[-socnatter. J.) W #Daanen, RR: _). 
Evey, B. L. Pfefer, J. M. Keith, E. C. 
Fenshold, B. H. Bouwkamp, P. M. Da- 
dant, G. F. Tisiani, M. L. Babcock, 
ewes eakisson, |. Mz Cook, 1J..G: 
Matt Rat) Saari; LL. Zeisler, oy. Vi: 
Anderson, S. A. Gore, D. W. Locklin, 
W. K. Ender, B. E. Person, and T. P. 
Bender. 


A.LE.E. 


Col. J. L. Leidenheimer, commandant 
of the Signal Corps Supply Depot at 
Decatur, was guest speaker at the 
A.I.E.E.-I.R.E. meeting held in Room 
LOO,” Gregory: hall vate / <30° p.amy,..Jan: 
14. 

The contents of Leidenheimer’s talk 
was on the postwar problems of the Sig- 
nal Corps. A motion picture showing the 
bombed-out cities of Germany, the Auto- 
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bahn, and other points of interest was 
the highlight of his address. 

Colonel Leidenheimer is a graduate of 
the College of Engineering from the 
University of Illinois. 


A.S. A. E. 


Winding up the month of January in 
a big way, the American Society of 
Agricultural Engineers acted as host 
to over 1,000 visitors during the Farm 
and Home week this year. In their an- 
nual custom of operating a lunch stand 
during this mid-year convention, the am- 
bitious ag engineers have found an ex- 
cellent opportunity to serve their future 
customers. 


Since many rural people invade 
Champaign-Urbana during this week, 
the problem of getting something to eat 
is a difficult one to solve. Restaurants, 
lacking help because students are home 
for a well-earned vacation, are filled to 
overflowing; and many visitors would 
go home hungry but for the lunch stand 
operated by the society. Using the pro- 
ceeds from lunch stands operated the 
previous year to purchase supplies, the 


| 
| 
society served lunches to approximatell 
350 persons each day of the session 
Hamburgers, hot dogs, pie, ice crear; 
and coffee may not seem the most satis 
factory of meals; but to the hungr 
farmer who has been shuttled in th 
true University fashion from one build 
ing to another all morning, it taste 
pretty good. | 
In addition to serving food and ar 
swering a variety of questions, the sq 
ciety also reaps the harvest of their er 
terprise; namely, the profits. With han 
burgers and hot dogs selling as fast ¢ 
they could be made and pies disappeay 
ing like those at a pie-eating contes} 
the proceeds really added up—abou 
$250 net this year. | 
The treasury again replenished, tht 
society anticipates carrying out ther 
usual variety of activities this year. Th’ 
includes paying part of the expenses t 
send several members to the distric¢ 
convention of the American Society c 
Agricultural Engineers held each winte* 
The same procedure is adopted for tht 
national convention held during tht 
summer. 


ACROSS 

1. Accessory coats 
of some seeds 

6. Unit of electricity 

13. Popular medium 
of entertainment 

14. Greek goddess 
of dawn 

15. Type of song 
heard at the 
opera 

16. 63,360 inches 

17. Enclosure 

18. Extra large 

19. Roguish 

20. Adult pullet 

21. Back-fence 
serenaders 

22. Toggle switch: 
abbr. 

23. Color gained by 
using a sun lamp 

24. Small parcels 
of ground 

25. Unit of power: 
abbr. 

27. Kind of elec- 
tricity in protons 

29. Belonging to us 

30. Not closed, as 
a circuit 

32. Ripped 

33. Against: prefix 

34. Insect egg 

35. Kind of electric- 
ity in electrons 


37. Germanium: 51. Part of an atom 
52. 


chem, symbol 2. Electrical 

38. Moral lapses multiplier 

39. Form of poem 

40. Glacial ridge 

41. Confined DOWN 

42. ae court 1. Inventor of 
proceedings superheterodyn 

43. Danish district circuit for Faaio 

44. Be available: 2. The third ones 
var. 


are dangerous 
Lazily 


46. Three-toed sloths 3, 
4. Secretary general] 


of South Amer- 


ica of the United 
47. City in S. W. Nations 
Russia 5. Thus 
48. Mineral much 6. Sharp 
used for insula- 7. Electrified 
tion molecule 
49. Urge 8. Place of the seal: 
50. Tool used in legal abbr. 
shaping metal 9. Delays 


Crossword Puzzle 


HERB REAE 
oa 


LN 


10. Brazilian 33. 
macaws 35. 

11. Stannum 

12. Make lace 

17. Repentant 36. 

18. Doorway in 


Hail! 

Number of 
Justices in U.S, 
Supreme Court 
European food 
fish 


a fence 38, Ice pinnacle on 
20. Possesses a glacier 
21, Inordinately 40. Greek letter 
desirous _ 41. Dull red color 
23. Weight unit 42. Symbol descrip- 
24, Italian coin tive of polarity 
25. Cabin 43. Inland sea in 


26. English scientist 


Central Asi 
who published 44, ae 


Uncle: dialect 


“History of 45. Nothing | 
Electricity” 46. In time past | 
in 1767 47. Be indebted 

27. Fondle 49. Sound of 

28. Clothes: colloq. hesitation 

29. Individual 50. Junior’s father: 

31. Dessert abbr. 
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WHAT DO YOU SEE IN THE FUTURE 2 


EVENTY-FIVE YEARS AGO half of the people of the United States were farmers. 
\} Life was simple in those days. 


Every farmer knew just how much he had to raise on his land in order to support his 
family. 


Every blacksmith knew how many horses he had to shoe in order to buy his wife a new 
dress. 


Every farm-hand and blacksmith’s helper knew how his wages depended upon his useful- 
ness to the man who shared his income with him. 


Life seems more complicated today. 


Just about now the world appears to be in pretty much of a mess. Some of us are lost 
completely in the wilderness of theories and “isms” that surround us and have given up 
trying to find our own way. Many of us are following the leadership of guides who are 
taking us in many, widely opposite directions without our noticing this fact. We are 
behaving like lost hunters who refuse to trust their own compasses. 


And yet, life is as simple as it always has been to those who follow the only guide that 
can take them to their desired goal—their own “horse-sense,” their own conscience. 


All the theories and isms cannot alter the fact that life depends upon our ability to earn 
a living. All the theories and isms cannot change the fact that our American way has 
produced the greatest nation on earth, enjoying the world’s highest standards of living. 


All the theorists and neoists cannot change these fundamentals:— 


Business is the exchange of money for goods and services. Our earning power depends 


upon our ability to supply these goods or services. 


But our earning power also depends upon our neighbors. We can prosper only as our | 
community prospers—as our country prospers—and as the company prospers with which ih 


we are connected. 


Learning these simple fundamentals is, in itself, a great achievement. It will solve most 
of our problems. Too many people go through life beating their heads out against them. 
Too many people fail to realize that these simple fundamentals are the basis of all sound 
business —that they are the key to every man’s welfare. 


Let those of us cling to these fundamentals who want our children to inherit a country 
that continues to offer freedom and equal opportunity for all. 


JOHN A. ROEBLING’S SONS COMPANY 
TRENTON 2, NEW JERSEY 


Manufacturers of Wire Rope and Strand ° Fittings * Slings * Aircord, Aircord Terminals and Air Controls * Suspension Bridges and Cables * Aerial Wire Rope System 
“lectrical Wire and Cable * Hard, Annealed or Tempered High and Low Carbon Fine and Specialty Wire, Flat Wire, Cold Rolled Strip and Cold Rolled Spring Stee 
Ski Lifts « Screen, Hardware and Industrial Wire Cloth * Lawn Mowers 
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Okonite 


mp! 
Jornoy 
Olfices 
Executive? 


Co engineering student will be interested 1n this Okonite 
research publication® giving data in connection with carrying 
greater emergency loads on power cables. Write for your copy 
of Bulletin OK-1017. The Okonite Company, Passaic, N. J. 


*By R. J. Wiseman, chief engineer of The Okonite Co., | 
presented before a joint meeting of the Missouri Valley | 
Electrical Association and Southwest District A.1.E.E. 
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Frick Refrigeration | 
St. Lows Firms 
Films, 


Since 1929. 


The Celanese Corp. of America 
| Has Used These Frick Machines 


| 4900 Tons * Frick Refrig. 
| 


Frick Machines 


Large A 
Synthetic  Rubber| 


This 


Three 
Serve 


Plant at Institute, W. Va, 


Aids re 


Se Be 


Whether you operate a chemical,) 
textile, metal working, or food) 
processing plant, you can likely dol 
it better—give better service and) 
earn better profits—with the aid oft 
Frick refrigerating, ice making, ort 
air conditioning equipment. 

Because Frick equipment is read-¢ 
ily adapted to meet any industrial; 
or commercial need, You simply| 
pipe it to the point of use. Any} 
temperature between 80 deg. abovey 
and 130 deg. below zero, F. can) 
be maintained — automatically _ if} 
you wish. Write for literature. 

The Frick Graduate Training Course(s 
in Refrigeration and Air Conditioning,| 


now in its 30th year, its approved? 
under the G.I. Bill of Rights. 


FRICK CO., Waynesboro, Pa. | 


Air 
Condition The Caterpillar Engine 
Works at Peoria, Ill. 


PREFABRICATED... 


is reinforced with welded wire fabric 
of 2-inch mesh. The ribs consist of two 
edge beams of 8-inch depth along the 
long edges and 6-inch cross beams spaced 
5 feet on centers, dividing the panel 
into square sub-panels. 


Technique of Precasting 


It is often remarked that the basic 
method of building construction has 
changed but little during centuries of 


human progress. The involved work 

still performed mainly by ‘‘on the job” 
masonry and carpentry. The success of 
such an undertaking is obviously de- 
pendent on many indeterminate factors 
or elements—both human and of na- 
ture. This is equally as true for con- 
ventionally poured-in-place concrete con- 
struction. In contrast, the precast con- 
CFEtE technique presents a new concept 
of construction. This new method simu- 
lates factory production in the planning 
and execution of the work. By this ap- 
proach the labor waste is minimized, the 
work progress is expedited, and economy 
in cost and control of quality assured. 


Some Problems in Precasting 


In the case of these two storehouses, 


a thorough study was made of each 
problem in design, details, fabrication 


and erection. The project being the first 


22 


one of this type of construction, the so- 
lutions of most of the involved problems 
had to be worked out from scratch— 
without the benefit of precedents. “he 
final solutions were obtained, in most 
cases, after giving due consideration to 


Concrete molds for casting channel- 
shapped elements 


in- 
de- 
few of these problems fol- 


various alternatives and, in some 
stances, by siseaae es A brief 
scription of a 
lows: 
Design—The problems in design of 
the thin-shell framing included such 
items as allowable unit stresses, rein- 
forcing, concrete aggregate, jointing and 
all related matters, necessitating the de- 
velopment of new design standards and 
specifications. The design of the thin 


sections was predicated on the use 
high strength concrete obtained frome 
mix containing 8 to 9 bags of ceme 
per cubic yard of concrete and hi: 
yield reinforcing in the form of weld! 
wire fabric of close mesh. The coax 
aggregate consisted of pea gravel 
crushed stone screenings. 

Casting Molds—The framing of t 
two buildings comprised approximate 
4,000 precast pieces or elements. T- 
number of molds utilized for the ca: 
ing about 100. These were 
verse’ molds, built of concrete, tailom 
to rather close dimensional tolerana 
and polished to a smooth  contor 

(Fig. Abe. 

Reinforcing Assemblies—The steel i 
inforcing for each element was prei 
sembled in the form of a cage or troug 
For this purpose, use was made of! 
specially designed machine for bendi: 
the wire-mesh mats as well as jigs a: 
benches for assembly and welding. 

Casting and Removal—The casti| 
operations were performed at the si| 
Work was done in the open, under wi 
ter conditions, and without the bene 
of a protective shed which was origin| 
ly planned but could not be construct} 
due to the unavailability of the requir 
lumber. Concrete was brought to t 


Was 


casting in a 3-cubic yard truck mix' 
poured into the molds, spaded and 
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ited in place and struck to a finish. 

The limited number of molds neces- 
ited a quick turnout of castings. To 
s end, the elements were removed 
m the molds as early as 20 hours 
er their pouring. Use was made of 
th-early-strength cement for obtain- 
r the minimum strength required for 
» castings at the time of their removal 
ym the molds. As a further aid, the 
ter operation was accomplished by 
‘ans of special lifting pads utilizing 
vacuum or suction device. 

Handling and Assembly—After re- 
val from the molds, the cast elements 
‘re placed in stacks near the edge of 
2 casting platform and left there for 
ring and temporary storage. Subse- 
ently, the castings were removed to 
e building site and deposited on the 
or at prearranged locations convenient 
r their erection. In the case of the 
annel-shaped elements of the bents, 
e castings were first sub-assembled in 
irs prior to their transportation to the 
ilding site. These castings were lifted 
d rotated for assembly as well as 
aded on and unloaded from the trucks 
“means of slings attached to a crawler 
ane. 


Erection Procedure—The procedure 
r erection was similar to that of a 
2el structure. [he members were 


ment. 


[|BS 
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Brown & Sharpe has always put 
into fine machinists’ tools the 
largest possible measure of good 
workmanship, fine materials, and 
sound design. For example, the 
machine-divided graduations on 
Brown & Sharpe Vernier Tools. 


Brown & Sharpe machinists’ 
tools give every purchaser a gen- 
erous return on a sound invest- 


Brown & Sharpe Mfg. Co., 
Providence 1, R.I., U. S. A. 


BROWN & SHARPE TOOLS 


hoisted and positioned by two boom- 
derricks, and held secure in_ position, 
prior to jointing, by means of erection 
braces and props. The adopted sequence 
of assembly was as follows: (a) col- 
umns, (b) headers,» (c) struts, (d) 
girders and (e) roof panels. The joint- 
ing of columns to floor stubs, columns 
to headers and struts, and the girders 
to headers followed the erection of the 
members in that order. The connections 
were made by grouting the joint pockets 
into which the splice bars projected. In 
girder connections the adjoining rein- 
forcing bars were spliced by welding. 

The progress of erection was from 
one end of the building towards the 
other, and from the sides towards the 
center, with a derrick in each of the two 
side bays covering the lifts of the as- 
sembly in a symmetrical sequence. 

The weight of the heaviest lift was 
about 7 tons; the corresponding mem- 
bers being the girder segments in the 
side bays. Dimensionally, these members 
measured 43 feet 6 inches long, 30 
inches deep and 20) inches wide. The 
5 foot by 20 foot roof panels weighed 
about 1.5 tons each. 

A Successful Experiment 


“he two buildings were planned anc 
The t building pl | 1 
uilt as an experiment to explore the 
built I tant pl th 
possibilities and the relative merit of 


precasting as compared with other meth- 
ods of construction. As was to be ex- 
pected, during early stages of the con- 
struction, certain kinks developed re- 
tarding the progress of the work. The 
elimination of these kinks necessitated 
some deviation from the originally 
planned procedure. This improvement 
in technique, and the resulting gain in 
speed, was clearly demonstrated by the 
fact that the erection of the second 
building was accomplished in only 18 
days —as compared with 40 days re- 
quired for the first building. 

The successful completion of the proj- 
ect has conclusively demonstrated the 
merit of precast concrete construction. 
The attained success is particularly grat- 
ifying since the two buildings were 
built under unfavorable conditions of 
weather and rather crude equipment was 
used. As a planned method, with assured 
advantages in cost, speed and quality, 
this new technique will no doubt play 
an important role in the postwar era 
of building construction. 


She: “I don’t believe you know what 
good clean fun is.” 
He: “I'll bite, what good is it?” 


“What's the last word in airplanes?” 
“Jump!” 
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Both type stoppers 


waterproof black only. 


Cork and plastic 
quill stopper is 
standard equipment 
on colored inks. 


HIGGINS 
INK CO. INC. 


271 NINTH STREET, BROOKLYN 15, WN. Y. Z 
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SEWAGE TREATMENT ... 


of activated sludge is mixed with the 
raw, screened sewage and the bacterial 
action necessary for purification begins. 
Activated sludge is fed into the sewage 
for much the same purpose that yeast 
is added to dough in the making of 
bread. The mixed material flows on 
through a 700-foot feeding channel to 
aeration tanks where air at 10 pounds 
pressure is forced through porous, silica 
diffusor plates. Four turbo-blowers feed 
air to the diffusor plates through pipes 
five feet in diameter when they leave 
the power plant: but stepped down to 
two feet at the point of entry to the 
aeration tanks. 

For hours, as the liquid flows the 
length of the 360 foot chambers and 
back, air is diffused and bubbled 
through the sewage. The mixed liquor 
flows to the sedimentation plant where 
sludge previously held in suspension now 
drops to the bottom. 

After the purification of the sludge is 
complete in the acidifying chambers, fer- 
ric chloride is added to help in the sep- 
aration of the solids and water. Vacuum 
filters, 11 feet in diameter and 24 feet 
long, remove the moisture and_ the 
sludge falls onto a belt conveyor by 
which it is carried to the driers. These 
60-foot driers revolve in hot coals and 
remove most of the remaining moisture. 


The dried sludge is pulverized and 
145 tons of it is packaged every day 
and sold on the market as “Muilorgan- 
ite.” This dried, activated sludge is not 
a complete fertilizer for all purposes, 
due to deficiencies in phosphoric acid 
and potash; but when these are added, 
it is comparable to commercial fertiliz- 
ers. The sales of ““Milorganite” help to 
defray the plant expenses. The balance 
of the operation cost is paid for by the 
various municipalities in the district ac- 
cording to the amount of sewage con- 
tributed by each. 

Chicago’s Problem Similar 

Like Milwaukee, Chicago also was 
faced with the problem of sewage dis- 
posal early in the century. In 1900 the 
sanitary district of Chicago started to 
deliver sewage to the Sanitary and Ship 
Canal for dilution, and in 1914 the 
first sewage treatment works was built 
in the district at Morton Grove. Today 
about 99 per cent of the sewage collect- 
ed from the district area is given some 
kind of treatment in four large and sev- 
eral smaller treatment plants. 

In accordance with the regulations of 
maintaining the lake water safe for pub- 
lic use, it is necessary to prevent the 
drainage from cities from getting into 
the lake. This is the function of the 
Sanitary District of Chicago. 

Most sewers of the district are com- 


bined storm and sanitary wasteways, s 
that the disposal flows 50 per cer 
greater than dry weather flow. Th 
original system of sewage disposal ¢ 
the district was the dilution method, b 
which the sewage was diluted with fres 
water drawn from Lake Michigan an 
discharged through the drainage canz 
to flow away through the Illinois an 
Mississippi rivers where it was purifie 
by natural stream aeration. Eventual] 
the population of the district grew ¢ 
exceed the capacity of the natural sys 
tem so that it is now supplemented b 
artificial treatment. 

The Sanitary district now has ir 
stalled capacity to pump and _ trea 
1,259,000,000 gallons of sewage ever 
24 hours—or enough to fill a lake on 
mile square and 6.4 feet deep. Over 9} 
per cent of all the sewage that origin 
ates within the district is collected an| 
treated. None of it ever escapes int 


Lake Michigan. 


At the treatment plant the sewag 
first passes through trash racks whic} 
hold back any large particles that migh 
injure the pumps. The main pumps lif 
the sewage from the incoming sewer 
below ground so that it will flow bi 
gravity through the treatment proces 
without further pumping. The sewag, 
goes from the pumps to the screen hous 
(Continued on page 26) 
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for every purpose 


The routine use of CAMBRIDGE Surface 
Pyrometers takes the guesswork out of tem- 
perature determination in many industries. 
The CAMBRIDGE is dependable, 
rugged, quick-acting and easy to use. The 


accurate, 


Roll Model is for checking surface tempera- 
tures of still or moving rolls. The Needle 
Model 
plastic or semi-plastic state for within-the- 


is for insertion into materials in a 
macs temperature determination. The Mold 
Model is for checking surface temperatures 
surfaces of almost 


of mold cavities and 


any contour, 
Send for Bulletin I94SA. 


CAMBRIDGE INSTRUMENT CO., INC. 
3756 Grand Central Terminal 
New York 17, N. Y. 
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The “Whitest of White” Pigments from Black Ore 


It is a strange fact that the ninth most 
prevalent element in the earth’s crust 
should have been regarded as “‘rare’’ 
for over a hundred years after its dis- 
covery in 1791. But that is the story 
of titanium, actually more abundant 
than zinc, copper, lead, tin, and nickel 
combined. One of the factors that have 
kept titanium from being better known 
is the difficulty of handling some of its 
compounds commercially. 

If, as a student, you were to look up 
the equations for the manufacture of 
titanium oxide pigment, you might find 
something like this: 

FeTiO3. nFe203* + (3n + 3)H2S0,—» Ti(SO4)> 
+ FeSO, + nFe2(SO4)3 + (3n + 3)H20 
Fe2(SO,4)3 + 2H* —> 2FeSO, + H2S0,4 
Ti(SO4)2 + (x +2)H2,0—> TiO2.xH20 + 2H2SO, 
TiO2.xH,0 —» TiO, + xH,0 

—The exact composition of ilmenite 
varies with the source of the ore. 

From these equations, the manufac- 
ture of the “whitest of white’”’ pigments 
from black ilmenite ore appears to be 
chemically simple and straightforward. 
However, the processing required to 
obtain industrial titanium oxide of 
sufficient brightness, hiding power and 
fineness is more complicated than one 
would anticipate. 


Controlling a Metastable System 


The final product must have a particle 
size averaging 0.2 microns in radius and 
varying between 0.1 and 0.5 microns. 


PARTICLE SIZE DISTRIBUTION OF “TI-PURE” TITANIUM OXIDES 
a> + 


CURVE (1) R-200 RUTILE* 
ENAMEL GRADE TiO, 


CURVE (2) LO-CR ANATASE® 
ENAMEL GRADE TiO; 


CURVE (3) FF ANATASE TiO, 
FOR SELF-CLEANING HOUSE PAINTS 


*Rutile and Anatase are 
crystalline modifications of TiOz 


PERCENT 


oO 02 o3 o4 os 06 
RADIUS IN MICRONS OF INDIVIDUAL PARTICLES OF Ti02 
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More facts about Du Pont—Listen to “Cavalcade of America,” Mondays, 8 P.M. EST, on NBC 


To attain this end in 
a metastable system 
that is ready to go in 
the wrong direction 
at any time requires 
exceedingly rigid 
control conditions 
throughout. 

The essential steps 
in the operation are: 
1) The careful solu- 
bilization of ilmenite 
in concentrated sul- 
furic acid to avoid 
hydrolysis. 2) The 
complete reduction of 
any ferric iron to fa- 
cilitate purification of 
the solution, with re- 
moval of any uncon- 
verted residue and 
colloidal slimes. 3) | 
Crystallization of 70 * 
per cent of the iron as FeSOg. 7H,0— 
a critical operation in which tempera- 
ture must be kept low and wild seed 
crystals avoided. 4) Hydrolysis around 
105-109° C.—the most important step 
of all—because the initial particle size 
and pigment properties of the final 
product depend on concentration, tem- 
perature, time of hydrolysis, intensity 
of stirring, and presence of foreign ma- 
terials. In this operation it is not un- 
usual to talk in terms of parts per mil- 
lion, rather than the usual analytical 
accuracy of 0.01-0.02 per cent. 5) Vary- 
ing salt treatment of the precipitate, 
depending on the impurities. 6) Cal- 
cination between 900-1000° C. to obtain 
the desired particle size. 7) Grinding to 
give the proper aggregate size. 8) Treat- 
ment of the dried pigment in various 
ways depending on end use; e.g., in the 
automotive, rubber, ceramics, paper, 
linoleum, printing, or other fields. 


Wide Diversity of Research Problems 


Long and patient research was neces- 
sary to develop the manufacturing tech- 
niques now used. Some of the problems 
demanded technical skill of the highest 
order from the colloid chemist, the phys- 
ical chemist. the analyst, the crystal- 
lographer, the physicist, and other spe- 


cially trained men. A wide variety of 


instruments, such as the petrographic 
microscope, the electron microscope, 
x-ray diffraction unit, ultra-centrifuge, 
and spectrophotometer were used in 


IImenite (left). Titanium Dioxide (right). Ap- 
paratus in the background is a rotary filter. 


this work. Finally the metallurgist, the 
chemical engineer, the mechanical en- 
gineer, and the industrial engineer had 
to design equipment to handle this ex- 
tremely corrosive system economically. 
The manufacture of titanium pig- 
ments is another example of the prob- 
lems that constantly challenge chem- 
ists, engineers and other specialists. 
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Wilmington 98, Delaware 
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PROBLEM—You have an aircraft radio receiver. To operate it, 
the band selector and tuning elements must be adjusted. You 
want to arrange it so that these adjustments can be made right 


at the receiver or from a remote point. 


How would you do it? 


THE SIMPLE ANSWER—Use S. S. White remote control flexible 
shafts to connect the tuning dials on the receiver to tuning cranks 
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on a remote control unit. 


This arrangement leaves you free tc 


mount the control unit anywhere you want, and assures you of 
smooth, sensitive tuning from any distance up to 50 feet or more. 
The shafts can be readily run 
around turns, along walls, under 


flooring as conditions in different 
Any re- 
quired degree of sensitivity can 
be obtained by connecting the 


aircraft may require. 


shaft through simple gearing. 
* * * 


This is just one of hundreds of 
remote control and power drive 
problems to which S. S. White flex- 
ible shafts provide a simple answer. 
That’s why every engineer should 
be familiar with the range and 
scope of these ‘‘Metal Muscles’ * 
for mechanical bodies. 


WRITE FOR 
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eo 
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S.S.WHITE 


THE S. S. WHITE DENTAL MFG. CO. 


Here's how one 
large manufac- 
turer provided 
an answer to 
this problem. 


*Trademark 


BULLETIN 4501 


It gives essential facts and engineering data 
about flexible shafts and their application. A 
copy is yours free for the asking. Write today. 


INDUSTRIAL owvis.o. 


DEPT. C, 10 EAST 40th ST., NEW YORK 16, N. Y.— 


FLEXIBLE SHAFTS 
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SEWAGE TREATMENT... 


where fine screens take out the ra 
and small rubbish. From there it goes t 
the preliminary settling tanks where th 
grit and heavy solids settle to the botto 
and are removed to the sludge dispos 
plant. 

The sewage flow is measured with 
meters, and activated sludge equal «& 
one-fifth of the volume of the incomin 
sewage is continually mixed with ; 
This mixture is then allowed to flow 
into the aeration tanks where highly 
diffused air bubbles are allowed to per 
colate through the mixture. After fou 
or five hours in the tanks, approximateiy 
90 per cent of the impurities have beey 
absorbed by the sludge or changed te 
finely divided solids which can be re} 
moved by filtering or settling. 


The next step takes place in the finat 
settling tanks where the solids, now 
known as activated sludge, settle to thi 
bottom and the relatively pure wate: 
flows out over the rim of the tank inte 
the canal. The sludge is drawn of) 
through an opening in the bottom of thi 
tank. That part required for mixing 
with incoming sewage is returned to thi 
influent channel and the remainder i 
pumped to the sludge disposal plant. 


New Method of Sludge Disposal; 


The method of sludge disposal: i 
something new in sanitary engineering) 
Briefly, it consists of coagulating thi 
sludge with ferric chloride, dehydrating 
on vacuum filters, drying on a closea 
circuit vapor drying system, and burning 
in a special type of furnace. No odon 
are allowed to escape and the end prodb 
uct is an inert ash which may be uses 
for filling low areas without developing 
a nuisance. Dust and fine ashes are re‘ 
moved from the furnace gasses by as 
electric precipitator. 

The Sanitary district is divided inta 
four areas, each one equivalent to a sep 
arate city served by a system of inter 
cepting sewers leading to a central treat: 
ment works. The North Side project ini 
cludes all of the territory from Fuller: 
ton avenue to Glencoe, an area of 11 
square miles. The West Side projec 
takes in the central west side of Chicagu 
and certain westerly suburbs. The Calui 
met project covers the 85 square mile! 
lying south of 87th street and the South 
west project receives the drainage from 
a large area on the south side includiny 
the stock yards. The total area servee 
by the Sanitary district is 442 squar} 
miles with an actual population o 
4,000,009 and industrial waste equiva 
lent to 3,000,000, or a total amount o 
disposable sewage equal to that from | 
city of 7,000,000 people. 


The Southwest Sewage Treatmen 
plant is of the activated sudee type wit! 
(Continued on page 30) 
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ALUMINUM BRAZING— 


another victory of Alcoa Research 


Problem: How to join a stamped 
aluminum fan blade to a machined 
aluminum bushing to make a fan 
for portable electric tools. 
Answer: Assemble the two parts 
with a special aluminum alloy ring 
in between and put them in a fur- 
nace. The ring melts and joins the 
parts together solidly. 


This is an example of furnace brazing, a com- 
paratively new way of joining aluminum to 
aluminum. It is another of the ways in which 
Alcoa Research has made aluminum more use- 
ful and more economical to fabricate. 

Alcoa metallurgists first had to find an alumi- 
num alloy that would melt at lower temperature 
than the aluminum parts it was to join. Then, in 
order to get a direct metal-to- metal bond, they 
had to find a way to disperse the thin film of 
oxide that covers aluminum. 

Finding a low-melting alloy was relatively 
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simple. But it took years of per- 
sistent research to produce a mix- 
ture of chemicals that melted with 
this brazing metal and removed 
the oxide film. The discovery of 
this flux made brazing practicable. 

Such discoveries are not un- 
usual when Imagination teams up 
with Engineering. At Alcoa we 
call it Imagineering. 

Remember that—aluminum can be brazed. 
Someday it may be the answer to your own design 
or fabricating problems. 

Remember, too, that the best place to turn 
for answers to any problem about aluminum is 
the place where the most research has been done 
on this strong, light, versatile metal . . . the 
place where there is the most knowledge about 
its use. Turn to Alcoa. 

ALUMINUM ComPANY OF AmerIcA, Gulf Build- 
ing, Pittsburgh 19, Pennsylvania. 


q ALUMINUM 


NSLDY, 
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St. Pat's Ball Tops Them All 


Friday night, March 14, 1947, 
Engineers and their dates will celebrate 
the birthday of St. Patrick, the patron 
saint of their profession, by dancing to 
the excellent music of Dick Cisne and 
his orchestra in the Illini Union ball- 
room. The St. Patrick and St. Patricia, 
to be elected by the students of the Col- 
lege of Engineering, will be announced 
at the dance and thcy will lead the 
Grand March. 

It seems proper that a few words 
should be said about this custom of hon- 
oring the birthday of St. Patrick. Many 
colleges claim the honor of holding the 
first St. Pat’s celebration, but credit 
usually is given to the boys at the Mis- 
souri School of Mines who started the 
ball rolling back in 1903. On St. Pat’s 
day of that year they claim to have 
found a mysterious stone bearing the 
inscription “Erin go Bragh.”’ Many pro- 
fessors of arts and languages tried to 
translate this and some Irishmen still 
claim that it means “Ireland Forever,” 
but an engineer succeeded in making the 
correct translation, “Pat was an engi- 
neer.”’ It has been said that since the 
translation was made, none but engi- 
neers can see the stone as it is invisible 
to all others. Since that time, Pat has 
been given credit for discovering and 
inventing many of the tools of the engi- 
neering profession such as the calculus 
and the slide rule. 

The first St. Pat’s day celebration at 
Missouri was a calm affair. All engi- 
neering students took a holiday from 
classes and attended the morning prayer 
in a body. From this quiet beginning, the 
custom has grown to nationwide impor- 
tance. At Missouri it is now a three-day 
celebration. The engineering campus is 
gaily decorated. Grads come back to 
the campus, for it is a bigger day than 
homecoming in the fall. Outstanding 
alumni are made Knights of St. Patrick. 
Numerous events, such as an open house, 
a beard growing contest, and an_all- 
engineering barbecue enliven the holi- 
day. The celebration is ended at St. 
Pat’s ball, the largest dance of the year. 

At Wisconsin the engineers have a 
full day holiday. In the afternoon they 
hold a big parade through the streets of 
Madison. Prizes are given for the best 
floats. The lawyers, arch enemies of all 
engineering students, try to spoil the day 
by breaking up the parade. There are 
numerous skirmishes and one year even 
the sorority girls rained missiles on the 
heads of celebrators as they passed 
through the streets. The parade ends 
outside of Engineering Hall, where the 
lawyers, by this time augmented by the 
rest of the University of Wisconsin, 
make a last attack. One year the fire 
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hoses had to be used to beat off the in- 
vaders, and when the last beseiger had 
given up, there was six inches of water 
on the lower floor. After the battle, the 
engine boys had to go home and put on 
their Sunday best to attend the St. Pat’s 
ball. 

At Minnesota classes are dismissed for 
two days. They have a parade, too, but 
the lawyers are kept at a distance. There 
is a big picnic and an athletic field day. 
Events end in a St. Pat’s ball. 

But at Illinois, long known as the 
deadest engineering campus in the coun- 
try, the engineering students continue to 
tell themselves that they have too much 
work for such foolishness. It was 13 
years ago that the first St. Pat’s ball was 
held on this campus. The dance was a 
great success and it was hoped that it 
could be extended to become an annual 
day of celebration for engineers. In suc- 
ceeding years several attempts were 
made, but all proved to be failures. 

This year, under the guiding hands 
of Ed Sjunnesson and Bill Randolph, 
co-chairmen, the engineers will try to 
reestablish the celebration of St. Pat’s 
day so that the future engineers at LIli- 
nois will be able to continue the custom 
and make it as large a celebration as 
Homecoming. We all know that start- 
ing friction is greater than running fric- 
tion; so come onaalet’ s all join shoulders 
and push it off to a flying start. 


FOREIGN STUDENTS... 


This barren and backward land, how- 
ever, has been found to contain those 
minerals that the white man prizes so 
highly. At Kimberly one of the largest 
diamond mines in the world has been 
developed over an extinct volcano. Fur- 
ther north in Southwest Africa and 
Namaqualand other diamond mines have 
been located until so many ‘precious’ 
stones have been collected that the own- 
ers have had to curtail operations in 


order to keep the diamond a valuable 
stone. 
On the Witwatersrand rises one of 


the most modern of cities—Johannes- 
burg. This city was born during the 
carly nineties when gold and diamonds 
were discovered. Consequently, because 
of its youth, Johannesburg is a city of 
skyscrapers and modern. buildings. It 
serves as the nucleus for the great gold 
enterprises which have drawn peoples 
from all over the world. The gold being 
situated thousands of feet underground 
has presented tremendous obstacles to 
the miner. With the use of modern 
technical. skills, and- with. the labor of 
hundreds of thousands of black men, 
millions of ounces of gold are obtained 


each year. New and larger deposits « 
gold have recently been found in tl 
Orange Free State and a rapid expat 
sion is expected. 

This country, so rich in precious me 
als, is faced, however, with the age-ol 
problem—‘‘How can man live with hin 
self?’ Here the native people of Afric 
must live with those from Europ 
China and India. Intense are the hatrec 
and suspicions between them, and on 
with a fair and proper solution ¢a 
there be a hopeful and happy land. 

In this land of strange contras 
James Phillips lived the first sixtee 
years of his life. Although he was bor 
in South Africa, Jim is an America 
citizen. His parents have been missio1 
aries over there for many years. 

Math and science have been his mai 
interests since he was old enough 1 
know their meaning. Therefore, whe 


JIM PHILIPS | 
the time came to go to college, tha 
were the main subjects that he. studici 
At Carleton College, Minn., in 1942, ; 
received his bachelors degree in matt 
matics and physics. A year later fou 
him the proud possessor of a mast 
degree which he received from the © 
Onis 

By this time he had already decid 
that nuclear physics was the field “I 
him, and the graduate work that he hi 
done was on this subject. This trainii 
was to prove invaluable to him in 
new position as one of those scientit 
working on the atom bomb. For eig# 
een months he worked on the at! 
bomb project in Oak Ridge, Tenn. 

Now he is here teaching physics 4 
working for his Ph.D., aohich he hoi 
to receive in 1949, The Radiation I) 
is where he can usually be found w 
ing on the cyclotron. His plans for } 
future are rather indefinite. Like <} 
other scientist, he would rather spend 
of his time doing research work tk 
teaching. 
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Here is why we have emphasized “of 
Indiana”’ in the headline above. The 
Standard Oil Company (Indiana) is not 
connected by affiliation, by management, 
or by directorships with any other com- 
pany of similar name. We originated 
here in the Central West, and from here 
we have expanded, until now we market, 
directly or through subsidiaries, in 40 of 
the 48 states. 

Our home office is in Chicago. Nearby 
is our Whiting, Indiana, refinery, one of 
the largest in the world. Close to that 
refinery we are now constructing a great 
new research center, where chemists and 


“Why do you say... 
‘Standard Oil of Indiana research?” 


engineers will have every opportunity 
and facility for ‘“‘doing their stuff.” 


In addition, we have under design and 
are eager to construct, when materials 
are available, two more research labora- 
tories, at Wood River, Illinois, and at 
Sugar Creek, Missouri. Expansion of 
research plants is general among large 
oil companies today—so much so that a 
recent editorial in the Oil and Gas Jour- 
nal stated that petroleum research “‘will 
be aided by the largest laboratory facil- 
ities of any industry.’’ Looming large in 
these plans is the construction program 
of Standard Oil of Indiana. 


STANDARD OIL COMPANY (Indiana) 
910 South Michigan Avenue 


Chicago 80, Illinois 
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ABRASIVES — GRINDING WHEELS, — “GRINDING AND LAPPING MACHINES. 


REFRACTORIES — 
LABELING MACHINES 


POROUS. MEDIUMS’. — 


WORLD LEADERSHIP 


IN THE ABRASIVE INDUSTRY 


It has been achieved by Norton Company 
by seventy years of scientific research. 


Norton made grinding wheels 'way back in 1877 
.. . has since contributed countless outstanding 
developments to the abrasive industry . .. and 


in 1946 introduced 32 ALUNDUM 


—the most sensational development since the 


abrasivo 


first manufactured aluminum oxide abrasive 
(trade-marked ALUNDUM) in 1901. This new- 
est member of tho Norton family has given to 
the metalworking world an abrasive with each 
super-cutting grain a single-crystal, individually 


produced in the electric furnace. 


The Norton plant at Worcester, Mass. is the 
world's largest for the manufacture of abrasive 
products. And there are other Norton plants 
in Bauxite, Arkansas; Hamilton and Chippawa, 
Ontario; Welwyn Garden City, England; La 
Courneuve, France; Wesseling, Germany; Cor- 
sico, Italy; New South Wales, Australia. 


In Troy, N. Y., Norton Behr-Manning Division; 
Littleton, N. H., Norton-Pike Division. 
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y NORBIDE PRODUCTS 
(BEHR-MANNING DIVISION: COATED ABRASIVES. AND SHARPENING STONES). 


SEWAGE TREATMENT ... 


air diffusion aeration described above; 
and since it has a normal capacity of 
400,000,000 gallons of sewage daily, it 
has the distinction of being the largest 
plant of its type. Whenever increased 
demands make it necessary, the plant 
can be enlarged to a capacity of 1,200,- 
000,000 gallons per day by merely add- 
ing sections to the installed plant units 
so that the eventual result will be a 
plant of symmetrical design in plan and 
elevation. 

The efficient operation of a sewage 
treatment plant of the type used at the 
Southwest district demands exceedingly 
close cooperation between the chemists 
in the laboratory and the operators of 
the mechanical equipment. This control | 
is necessary in order to obtain the best 
effluent possible regardless of the vol- 
ume of incoming sewage, quality of the 
sewage, weather conditions, and many 
other factors that can affect the success-| 
ful operation of such a plant. One of 
these miscellaneous factors of extreme| 


Empty aeration tanks at the South- 
west plant showing air header and: 
diffusor plates 


importance in this type of plant is thes 
cleanliness of tank walls, floors, machin-1 
ery, Instruments, and other apparatus. 
the need for such cleanliness in a planti 
that must treat just about the “dirtiest: 
thing on earth’ may seem a_ little! 
strange; nevertheless it is essential tod 
maintaining effective purification of thei 
sewage. . | 

Although this is by no means the com 
plete story of sanitary engineering, thei 
systems used by these cities are fairly| 
typical of the methods employed) 
throughout the United States. Much has 
been done in these last few decades tc 
safeguard the health and welfare of the 
American people by the development of 
methods and procedures of effective sew+ 
age treatment and subsequent decontam,! 
ination of America’s waterways. For the: 
aspiring civil engineer much is yet. td! 
be done in the refinement of thes¢é 
processes and the contribution of news 
ideas for conversion and uses of the end 
products. 


A woman’s best asset is man’s imag 
ination. 
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ERATION: Can Manufacturing 


HEATING 
APPLICATIONS: 


Joint Preheating 
Seam Soldering 
Enamel Coating 


Lithograph Drying 


Enamel-coated tinplate emerging from drying oven 


The productive flames of GAS 
yerform essential functions in 
he manufacture of cans for the 
oods and beverages packaged 
yy the giant canning industry. 

American Can Company’s 
rademark is a familiar sight on 
he grocery shelf because so 
nany of the best foods are pre- 
erved in cans. As a lead- 
ng producer, American Can 
jompany has developed stream- 
med equipment in which heat 
; a production tool and the 
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heat source is GAS, the invari- 
able choice of design engineers 


who require fuel flexibility. 


MORE AND MORE... 


INDUSTRIAL HEATING 


American Can Company 
Plant, Brooklyn, N. Y. 


For lithograph ovens where 
uniform temperatures are essen- 
tial to maintain color tones, in 
body-making machines where 
the joint-seal requires pre-heat- 
ing and solder-melting, in the 
tunnel ovens for enamel-drying, 
the remarkably precise control- 
lability of modern GAS equip- 
ment is amply evident. 
Labor-saving automatic con- 
trols, clean and pleas- 
ant working condi- 
tions, availability 
and dependability of 
supply make GAS 
ies the preferred fuel for 


all process heating. 


AMERICAN GAS ASSOCIATION 


420 LEXINGTON AVENUE, NEW YORK 17, N. Y. 
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Willie walked into his favorite brew- 
ery looking well beat up and _ feeling 
pretty low. 

Old Cronie: ‘Well, what’s the mat- 
ter with you. Try to stop a train?” 

Willie: “Nope, I’m in the doghouse.” 

Old Cronie: ‘“That’s too bad. Who 
put you there?” 

Willie: “My wife. We were having 
a discussion about our new house and I 
asked her if she thought we ought to 
move. She said, ‘Well, I don’t know. 
I like the house all right, but I think 
maybe the weather might disagree with 
me. I replied, ‘Darling, it wouldn’t 
dare’.” 


Sam: ‘‘Mama bear and pappa_ bear 
had three offsprings. They named one 
Lively because he was the liveliest. And, 
one was named Tiny because he was the 
tiniest. The last one. they called Pade- 
rewski.” 

Straight Man: “Yes, but why did 
they name the last Paderewski 2” 

Sam: “Because he was the pianist.” 

That’s a joke, son. 


“What's a 


Ignorant Frosh: 
word for ‘marriage’ ?” 


good 


Wise Soph: Marriage isn’t a word, 
it’s a sentence. 


Bureau of Vital Statistics: At the age 


of 75 there are 180 per cent more wom- 
en than men. At 75 who cares? 


Every girl has two sweethearts—the 
one she loves and the one who amounts 
to something. 
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Willie: ‘Say, 
heard of a married couple sleeping back 
to back.” 

Joe: “No, why?” 

Willie: “Well, you probably never 


will either.” 


Joe, have you ever 


NURSERY RHYME 


Jack and Jill 

Went up the hill 

To fetch a pail of water— 
Oh_ yeah! 


When the white man discovered this 
country the Indjans were running it. 
There were no taxes. There was no 
debt. The women did all the work. The 
white man thought he could improve 
on a system like that! 
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Guess, Woolsey, what do you think is the color of blue vitriol? 


‘John: “‘Let’s walk in the garden.” 

Mary: “No. I’m afraid if we d 
you'll try to kiss me.” ~ f 

John: “Honest I won't.” 

Mary: “Then what’s the use?” 


I know how homely I are, 

I know my face ain’t no star, 
But I don’t mind it 

Because I’m behind it, 

The fellow in front gets the jar. 


“T heard Jack studied mechanical er 
gineering. What’s he doing now?” 

“He’s working for the railroad, yo 
know that man who goes around all th 
cars and taps all the wheels to mak 
sure everything is all right?” 

es 

“Well, Jack helps him listen.” 


A small boy asked his mother 
“Mother, were you born in Illinois?” 

To which she answered: ‘Yes, sor 
I was.” 

Again he asked: “Mother, wasn’t d 
born in California?” 

To which she replied: “Yes, dear, } 
was.” 

Small boy: ‘““And I was born in Mon 
tana 2 4 

To which the mother replied that 
was. 

“Well,” said the lad, “isn’t it funn 


how we all got together?” 


Straight Man: What do girls ar 
golfers have in common? 

Rastus: The desire to go around in 4 
little as possible. 
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